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Keith Fretwell 
1944 — 1998 


It is with great sadness that we report the death of Keith 
Fretwell, the aviation artist who created so much wonderful 
artwork for our publications over the past 25 years. 


It was Keith who pioneered our first spectacular three-view 
drawings and again, later, the giant fold-out artworks. Each 
one of Keith's pieces was a work of genius, recording not 
only the technical detail but the speed, excitement, war 
history and even, it sometimes seemed, the roaring sound of 
his subjects. 


His artworks have travelled the world and have featured in 
many millions of copies of magazines and books. There is no 
telling how many young aviation enthusiasts have been 
inspired by Keith's work to enhance their interest, try their 
hand at aviation art, or take up flying as a pleasure or career. 


What we can be sure of is that Keith made a remarkable 
contribution to aviation publishing, and his work will live on 
as a testament to his unique and very special talent. 


Stan Morse 
Publisher 
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Future Large Aircraft 
activity intensified 


Work on the $85 million pre-launch 
phase of the Future Large Aircraft, to 
submit firm  price/performance 
proposals to each national air force by 
a January 1999 deadline, is now well 
advanced, following recent invitations 
to tender from the defence ministries 
of the seven countries involved. Under 
the embryo Airbus Military Company 
now being formed in France, the FLA 
is being organised on a similar basis to 
Airbus commercial practice. This will 
involve performance and cost guaran- 
tees, requiring AMC to introduce a 
system of penalty clauses to protect the 
Airbus subsidiary against possible 
technical defaults. 

Orders expected from Belgium, 
France, Germany, Italy, Spain, Turkey 
and the UK will allow the develop- 
ment/production phase to continue 
without interruption. Over FFr100 
million ($16.5 million) has already 
been spent by Aérospatiale on initial 


development, together with compara- 
ble figures by the other partners. 
Aerodynamic design configuration and 
performance have been validated by 
Aérospatiale, BAe, CASA, DASA and 
ONERA, from wind-tunnel trials last 
year with 1/15th-scale models. These 
have also confirmed the feasibility of 
turboprop propulsion for high-speed 
cruise at around Mach 0.7. This is 
claimed to be about 20 per cent above 
Lockheed Martin C-130J performance, 
despite wing design restraints from 
such tactical requirements as slow- 
speed approaches at steep angles of 
descent, slow flight for paratrooping, 
and STOL operations from semi- 
prepared strips. 

Final designs submissions will also 
follow engine selection before the end 
of 1998, from proposals now including 
off-the-shelf high-pressure modules 
from the Pratt & Whitney Canada 
PWC150 and AlliedSignal F124, as 
well as the BMW/Rolls-Royce 
BR715 and SNECMA/MTU/Fiat 
Avio M-88. 





Europe 


BELGIUM: 
F-16 MLU increase 





A second extension to the FAeB’s par- 
ticipation in the European F-16 mid- 
life upgrade programme will now 
mean that its entire inventory of 90 
Fighting Falcons will be modernised to 
MLU standards by 2003. Funding lim- 
itations restricted Belgium’s original 
MLU commitment to 48 F-16A/Bs, 
to equip only four squadrons, increased 
by a further 24 aircraft in 1997 to meet 
a six-squadron NATO commitment. 
The 18 remaining aircraft now includ- 
ed in the MLU programme will be 
used for training and as reserves for 
overhauls and attrition. 


DENMARK: 





Lynx upgrade order 


Planned modernisation by GKN West- 
land of eight RDAF Lynx Mk 80/90 
fishery protection helicopters to Super 
Lynx 100 standard from a £20 million 
contract will reverse normal upgrade 
procedures. Instead of installing new 
missions systems equipment in original 
aircraft, the Danish contract will 
involve for the first time building eight 
completely new Super Lynx airframes, 
to which the previously upgraded 
Rolls-Royce Gem 42 turboshafts, 
hydraulic systems, flying controls, 
avionics and electrical systems of the 
RDAF’s existing Lynxes will be trans- 
ferred. Upgrades and modifications to 
the main rotor blades, tail rotor and 
fuel systems will complete the conver- 
sion to Super Lynx standard. 


This new concept gives Lynx opera- 
tors with airframes nearing the end of 
their 7,000 flying-hour fatigue lives a 
cost-effective short lead-time service 
extension for anything up to 20 years, 
for major economies in annual mainte- 
nance. A trial installation by GKN 
Westland at its Yeovil factory will be 
followed by the supply of kits for the 
remaining seven RDAF Lynxes for 
series installation in Denmark by 2004. 
Nearly 400 Lynxes have now been 
sold to 11 operators around the world, 
and a Malaysian order for six Super 
Lynxes to equip two recently- 
completed GEC Yarrow frigates is 
nearing finalisation, despite that coun- 
try’s economic problems. 


Above: The Belgian Gendarmerie 
Luchteunddetachment (police air 
support unit) operates this Boeing 
MD 900 Explorer, among other 
types, from Brussels-Melsbroek. 


of the last MiG-21bis on 7 March 
1998. Finland received a total of 26 


‘Fishbed-Ns’ and four two-seat 
MiG-21UM combat trainers, armed 
with Vympel R-3R (AA-2C ‘Atoll’) 
AAMs from 1978, to equip Fighter 
Squadron 31 (HaLLv 31) in the Kare- 
lian Air Command at Kuopio Rissala, 
now operational with Hornets. 


FRANCE: 





Gulfstream replacements 
ordered 


A long-range Canadair Challenger 604 
recently ordered by Denmark’s Air 
Materiel Command from Bombardier 
Aerospace, with options on two more, 
will replace two RDAF twin-turbofan 
Gulfstream GIIIs operated by No. 721 
Squadron from Vaerloese for maritime 
patrol and transport from mid-1999. 
The Danish air force also plans to 
lease-purchase another Challenger 604 
in summer 1998 to replace a leased 
Gulfstream GIII for VIP and govern- 
ment transport. 


FINLAND: 
MiG-21s retired 


Continuing deliveries of 57 Boeing 
F-18C/D Hornets from the Finavitec 
assembly line at Halli has allowed 
re-equipment of the second of 
Ilmavoimat’s three fighter squadrons to 
be completed, resulting in retirement 








Multi-year procurement 
plans 


Industry efforts to acquire French gov- 
ernment multi-year procurement 
(MYP) contracts in return for equip- 
ment programme cost cuts of 10 per 
cent or more are forecast to result in 
DGA orders this year for at least 30 
Dassault Rafale advanced combat 
aircraft. This is despite the exclusion of 
air force Rafale funding in the FY98 
defence budget, in which only two 
naval versions were ordered, for a total 
of 13 to date. Dassault has been press- 
ing for implementation of the previous 
administration’s MYP plans for 48 
Rafales costing Fr17 billion ($2.82 
billion) to bring forward formation of 
the first AA units to around 2000, and 
facilitate export demonstrations, train- 
ing and sales efforts. 

MYP orders for the first 80 French 
Tiger attack helicopters are also 
considered probable in 1998, following 
similar MATRA/BAe Dynamics 
missile contracts in 1997. They included 








Below: French air force tactical 
transports are changing to a mid- 
grey colour scheme. This includes 
the helicopters, like this EH 1/67 
‘Parisis’ AS 332 Super Puma. 





100 APACHE ASMs costing FFr1.5 
billion ($250 million), 500 longer- 
range SCALP-EG versions for FFr4.5 
billion, and 225 MICA medium-range 
active radar-guided AAMs for FFr2.5 
billion, after programme cost pruning 
of up to 15 per cent. 

Eurocopter’s Tiger attack helicopter 
programme experienced a set-back in 
Australia on 18 February, when the 
fourth prototype crashed during a 
night evaluation flight near Towns- 
ville, in northern Queensland. Tigre 
HAP prototype F-ZWWU was com- 
pletely burnt-out, although Eurocopter 
test pilot Jacques Larra, and Captain 
Brendan Dwyer of No. 162 Squadron, 
Australian Army Aviation, escaped 
with only minor injuries. 


GERMANY: 
MiG-29 upgrade 


Nineteen MiG-29 ‘Fulcrum-A’ fighters 
and four MiG-29UB two-seat combat 
trainers taken over by the Luftwaffe 
from the former East German air force 
are to undergo a minor upgrade from 
installation of a navigational computer 
system and combined control/dis- 
play/download unit. Sextant Avion- 
ique in France has been selected by the 
German Defence Procurement Agency 
(BWB) to develop and supply this fully 
autonomous system, which will use 
position data supplied by onboard GPS 
receivers to achieve compatibility with 
NATO operational environments. 





Taking part in Exercise Strong 
Resolve ’98 was this Romanian air 
force C-130B. Since 1997 four ex- 
USAF Hercules have served with 
the 19 Flotila Militara de Transport 
‘Gheorge Banciulescu’ at Otopeni. 





New Border Guard 


helicopters 

Eurocopter helicopters worth DM220 
million ($120 million) were ordered 
late in 1997 to replace some of the 32 
venerable Sud SA 318C Alouette- 
Astazou IIs, 13 Bell UH-1Ds and eight 
Bell 212s of the Bundesgrenschutz, or 
German Border Guard. It will receive 
the first of nine eight-seat EC 135s and 
13. of the latest wide-bodied 
AS 365N4 Dauphin 2s later in 1998, 
to start its major re-equipment 
programme. 


GREECE: 





New fighter procurement 
plans 


Plans unveiled late in 1997 for an 
eight-year tri-service equipment mod- 
ernisation programme with a $24 
billion budget include a priority 
requirement for up to 60 new multi- 
role combat aircraft, to replace a similar 
number of HAF Northrop F-5s. HAF 
evaluations are nearing finalisation of 
the main production types on the 
international market, for possible selec- 
tion later in 1998. They have been 
linked with current Lockheed Martin 
negotiations with the Greek air force 
for 36-60 more F-16C/Ds, expected 
to be completed in 1998, although 
deliveries are still ongoing of its second 
batch of 32/8 Block 50D Lockheed 
Martin F-16C/Ds from a $1.4 billion 
Peace Xenia contract. 

These aircraft will make use of 16 
LANTIRN targeting pods and 24 
navigational pods recently received 
from Lockheed Martin Electronics and 
Missiles, to deliver precision-guided 
munitions, including 84 recently- 
ordered AGM-88B HARMs. They 
will also incorporate internal Litton- 
built Airborne Self-Protection Inte- 
grated System (ASPIS) defensive 
equipment. 

Early orders are also expected for 
attrition batches of up to 20 Block 30 





F-16Cs and Dassault Mirage 2000s to 
restore the full operating strengths of 
existing HAF units equipped with 
these types. Procurement is further 
planned of four AWACS aircraft, for 
which the AEW Lockheed Martin 
C-130J, Northrop Grumman E-2C- 
2000 and Saab/Ericsson EMB-145 
Erieye projects are expected to 
contend, and a similar number of air- 
refuelling tankers. 


NORWAY: 


C-130] procurement 
deferred 


RNOoAF plans to acquire six Lockheed 
Martin C-130J-30 tactical transports to 
replace a similar number of C-130Hs, 
for which an initial NKr600 million 
($80 million) was included in the 1998 
defence budget, have reportedly been 
postponed. Funding priority is being 
given to the purchase of 30-40 new 
combat aircraft as Northrop F-5A/B 
replacements, for which the Euro- 
fighter EF 2000 and Lockheed Martin 
Block 50 F-16C/D have been short- 
listed. 


RUSSIA: 


Kazan military Mi-17 
deliveries 


The Kazan Helicopter Plant claims that 
wider co-operation with Colombia and 


On 26 January 1998 three helicopters from the KLu’s Tactische 
Helikoptergroep (THG) deployed from Soesterberg to Rena in Norway to 
exercise in snow conditions. For the first time the THG’s aircraft were fitted 
with skis. Two Chinooks from 298 Sqn (above) were accompanied by a 
single Cougar from 300 Sqn (right). Support for the latter was aided by the 
Swiss air force, including the loan of skis. 
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other Latin American countries is 
responsible for increasing sales of its 
Mil Mi-17-1V transport helicopter. 
Powered by two 1397-kW (1,875-shp) 
Klimov TV3-117VM turboshafts, it is 
optimised for improved high-altitude 
and high ambient-temperature perfor- 
mance, as indicated by its “V’ designa- 
tion suffix. It also features a new 
AI-9V gas-turbine APU allowing 
engine starting at operating sites located 
at up to 4000 m (13,123 ft) above sea- 
level. Carbon-fibre composite rotor 
blades, derived from the now-aban- 
doned Mil Mi-38, are being developed 
for the Mi-17, to increase their over- 
haul lives from 1,500 to 6,000 flying 
hours. 

In addition to 10 Mi-17Vs delivered 
to the Colombian armed forces from 
April 1997, for only $43 million, and 
19 to Turkey, Kazan is currently 
delivering 20 to Egypt, supplementing 
70 earlier versions for military use. 
Earlier Mi-17s were also sold to 
Myanmar in 1995, but recent negotia- 
tions for the sale of eight Mi-17-V1s 
to the Indonesian armed forces have 
been suspended because of that coun- 
try’s economic crisis. Since starting 
Mi-17 production in 1982, Kazan has 
sold more than 1,200, including civil 
versions, to export customers in 30 
countries at an average fly-away unit 
cost of $4-5 million. Kazan claims that 
this is less than half the price of the 
Sikorsky Black Hawk, which is 30 per 


cent smaller. 








SLOVENIA: 
More PC-9s ordered 


Recent follow-on orders from this 
former Yugoslav republic for nine 
Pilatus PC-9s will bring its overall 
complement of these advanced turbo- 
prop trainers to 12. Some reports claim 
that Slovenia’s new PC-9 order is for 
the Beech-developed Mk II version 
with an uprated Pratt & Whitney 
Canada PT-6A-68 turboprop, but this 
aircraft is currently produced only by 
Raytheon in the US, as the T-6A. 
Also included in the new Slovenian 
order are two Pilatus PC-6/B2-H4 
Turbo Porter single-turboprop STOL 
utility transports, supplementing mainly 
helicopter equipment. Requirements 
are also being finalised for a squadron 
of ex-USAF F-16s and 12 light attack 
helicopters in the Bell AH-1W/Agusta 
A 129 category. 


TURKEY: 


IAI team selected for F-5 
upgrade programme 





An Israel Aircraft Industries team, 
which also includes Elbit Systems and 
Singapore Technologies Aerospace 
(STAe), was nominated by the Turkish 
government on 31 December 1997 to 
install new digital avionics in 48 THK 
Northrop F-5A/B fighter-bombers for 


use as lead-in fighter trainers. Although 
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A single Nimrod MR.Mk 2P (XV236) 
has received an all-over grey 
scheme as part of trials for the 
forthcoming Nimrod MR.Mk 4 
project. 


IAI’s Lahay Division is prime contrac- 
tor, with responsibility for programme 
management and systems integration, 
the $75 million contract for the THK 
upgrade programme will be shared 
equally between the three partners. 

Turkey’s F-5 upgrade is expected to 
include most of the features incorpo- 
rated in the nine VF-5A/Bs recently 
modernised by STAe in Singapore for 
the Venezuelan air force, such as new 
mission and display computers, ring 
laser gyro INS plus GPS, wide-angle 
HUD and HOTAS, and additional 
twin cockpit displays. No radar will be 
involved, however, being applicable 
only to F-5E/F versions, without 
major structural modifications. Kit 
installation will be undertaken in 
Turkey, with TUSAS and local indus- 
try participation, at THK’s Eskisehir 
maintenance and overhaul depot. 

IAI is already prime contractor for a 
$632 million programme to modernise 
54 THK MDC F-4 Phantoms, and is 
also partnered with Boeing/McDon- 
nell Douglas in the $400 million 
upgrade of 425 USAF Northrop 
T-38s. 





Joint Russian/Israeli attack 
helicopter bid 


Although submissions for Turkey’s 
$3.5 billion programme for up to 145 
new attack helicopters were originally 
deadlined for the end of 1997, a one- 
month extension was granted for a 
last-minute joint bid by the Kamov 
subsidiary of VPK MAPO MIG and 
IAI of a Ka-50/52 package employing 
Israeli mission-system avionics. These 
were expected to include the night 


The Portuguese navy operates a 
small air arm of five Lynx Mk 95s 
from Montijo with the Esquadrilha 
de Helicopteros Marinha. This 
example took part in NATO’s 
Exercise Strong Resolve ’98, which 
also featured involvement from 
Partnership for Peace air arms. 





Right: Pumas of No. 27(R) Sqn said 
farewell to RAF Odiham in fine 
style, a five-ship leading four 
Chinooks for a ceremonial journey 
to the Puma’s new base at Benson. 


targeting system that integrates FLIR, 
laser designation and range-finding 
with automatic bore-sighting, devel- 
oped by IAI’s Tamam Precision 
Instruments division and already 
installed in Turkish and US Army Bell 
Textron AH-1W attack helicopters, in 
conjunction with Rafael’s new NT-D 
Long Spike ATM with fibre-optic 
guidance. 

Bell King Cobra and Agusta A 129 
International submissions for Turkey’s 
attack helicopter requirement offer 
similar Israeli avionics, against further 
competition from the Boeing/MDH 
AH-64D Longbow Apache and Euro- 
copter Tiger. Shortlisting of two attack 
helicopter finalists is expected by 
mid-1998, followed by final selection 
and an initial contract for 50 in early 
1999, for co-production by Turkey’s 
TUSAS Aerospace (TAI). 


CN.235 co-production 
extended 


Maritime patrol requirements of Turk- 
ish naval aviation and the coast guard 
are being met by orders for nine more 
CASA/IPTN CN.235M transports 
with appropriate mission systems 
equipment. The aircraft will delivered 
by an extension the co-production 
programme of TUSAS Aerospace 
Industries, initially involving 52 
CN.235Ms, which is now nearing 
completion. In addition to supplying 
major components for the follow-on 
maritime patrol aircraft, CASA is 
supervising selection and integration of 
the mission system avionics, following 
competitive evaluation. 


UNITED KINGDOM: 


Harrier GR.Mk 7 cleared 
for TIALD 


Adaptation of 20 RAF BAe Harrier 
GR.Mk 7s for integration of GEC- 
Marconi Avionics’ Thermal Imaging 


And Laser Designation (TIALD) pod 
was accelerated in late 1997 by Saddam 
Hussein’s continued refusal to allow 
the UNSCOM inspection team their 
stipulated unrestricted access to 
suspected WMD (weapons of mass 
destruction) sites. Plans for the RAF’s 
Harrier GR.Mk 5/7 TIALD installa- 
tion were brought forward by about a 
month from an urgent operational 
requirement order in November 1997, 
following the system’s successful oper- 
ational debut with the Tornado 
GR.Mk 1 in the 1991 Gulf War, and 
subsequent adaptation for RAF Jaguar 
GR.Mk 1Bs in Bosnian operations. 
Flight-testing of a Harrier with the 
£2 million TIALD Series 400 pod, 
using navigational inputs from the 
aircraft's INS/GPS and mission 
computer systems, started over the 
Christmas 1997 period through the 
DERA at Boscombe Down. Successful 
range trials with 1,000-lb Mk 13/18 
Paveway II laser-guided bombs (LGBs) 
were then followed by training sessions 
for No. 1 Squadron pilots at Wittering. 
Early February 1998 saw the first 
TIALD-equipped Harrier flown out to 
the Gulf with the aid of RAF air 
tankers, to land safely on HMS Invincible 





— despite inadvertently jettisoning two 
210-Imp gal (955-litre) underwing 
drop tanks on a French village, fortu- 
nately with no casualties. It joined the 
seven Harrier GR.Mk 7s flown out in 
late 1997 by No. 1 Squadron to 
supplement Invincible’s normal comple- 
ment of 800 Sqn’s seven radar- 
equipped multi-role Sea Harrier 
FA.Mk 2s, 


RAF helicopter force 
changes 


Long-planned changes in the RAF’s 
support helicopter force (SHF) included 
the transfer in February of the West- 
land/Aérospatiale SA 330 Puma 
HC.Mk 1s of the former No. 27 
(Reserve) Squadron from Odiham, 
Hants, to No. 33 Squadron at Benson, 
in Oxfordshire. No. 27 Squadron is no 
longer a reserve unit, sharing opera- 
tional roles at Odiham with the Boeing 
Chinooks of Nos 7 and 18 Squadrons, 
although it also retains an OCU func- 
tion with its newly-acquired HC.Mk 
2s. Odiham will therefore be the home 
base for all 48 RAF Chinooks, and 
operate no other helicopter types. 





The Forca Aérea Portuguesa recently put back six de Havilland Canada 
Chipmunks into service with the air force academy/Esquadrilha 802 at 
Sintra. The aircraft have been refurbished and re-engined with 180-hp 
(134-kW) horizontally-opposed engines. 


Army Apache training 
privatised 

Training services for the British army’s 
WAH-64 Apache attack helicopter 
will be provided by a new joint- 
venture company to be established by 
GKN Westland Helicopters and 
Boeing’s McDonnell Aircraft and 
Missile Systems subsidiary, according 
to a Parliamentary announcement in 
February. A 30-year £650 million 
government public/private contract is 
now being finalised, with a cancella- 
tion option after 20 years. GEN West- 
land and Boeing will finance the initial 
investment in equipment, infrastruc- 
ture and personnel, while the UK 
Defence Ministry will pay for training 
services on an ‘as provided’ basis. 

Dedicated Apache tuition facilities 
will be established by the new joint- 
venture Aviation Training International 
Ltd company at British Army Air 
Corps’ helicopter bases, including the 
HQ at Middle Wallop, Dishforth, and 
Wattisham, plus the Arborfield support 
and training base of the Royal Electrical 
and Mechanical Engineers. All will be 
equipped with simulators, ground 
training equipment, about 100 instruc- 
tors and technicians to provide ground 
and aircrew instruction for AAC 
personnel, plus REME maintenance 
training. 

Aviation Training International will 
be operational by 2000, when the first 
of 67 Westland-built RTM322- 
powered WAH-64 Longbow Apaches 
ordered from a £2 billion contract in 
1996 will enter service. By 2003, ATI 
will provide training for about 550 
AAC personnel per year. 





Army Air Corps 
restructures 


The British Army Air Corps has 
released details of its expected structure 
in 2003, which will change consider- 
ably as a consequence of the arrival in 
May 2000 of the first of 67 Westland 
GKN WAH-64Ds Apache Longbows. 

Following Military Aircraft Release 
testing, the first Apache delivered will 
remain at Boscombe Down as part of 
the DERA test fleet. The next eight 


helicopters delivered will form a Field- 
ing Squadron at Middle Wallop for the 
training of the first instructors on the 
type, following which the helicopters 
will transfer to the WAH-64D conver- 
sion unit, 671 Sqn, in late 2001. A 
single Apache will also join 667 
(Development & Trials) Squadron for 
ongoing development work. 

A new Air Manoeuvre Brigade will 
be established, to which 3 and 4 
Attack Regiments at Wattisham and 9 
Attack Regiment at Dishforth will 
report. Each will have two squadrons 
of eight WAH-64Ds and a squadron of 
eight modified Lynx AH.Mk 7s. 
While keeping their sights, the latter 
will lose their TOW equipment and 
gain tricycle undercarriage to increase 
their load-carrying ability to fulfil a 
new role as light utility helicopters 
(LUH). The existing Lynx AH.Mk 9 
Light Battlefield Helicopters (LBH) 
will transfer to 1 Regiment in 
Germany, whose three squadrons will 
operate eight each. 

One of the Dishforth squadrons will 
be assigned the Amphibious Helicopter 
Attack mission in support of the UK 
Amphibious Force from the Royal 
Navy’s new LPH, HMS Ocean. In 
consequence, the Fleet Air Arm’s No. 
847 Sqn will lose its armed role, 
although a decision on whether the 
Dishforth squadron will consist of a 
joint AAC/Royal Marines unit or a 
specialised cadre within the squadron 
has yet to be taken.: 

Elsewhere, 5 Regiment in Northern 
Ireland will expand, adopting the 
aircraft it currently operates on loan 
from other regiments. A further 
change will see 8 Flt at Hereford 
merge with the Special Forces-tasked 
657 Sqn at Dishforth. This will create 
a dedicated special forces squadron 
with a complement of four A 109As, 
two Gazelle AH.Mk 1s and six Lynx 
AH.Mk 7s. 

This year is also likely to see further 
deployments of Lynx to Suffield in 
Alberta, Canada for the major training 
exercises there, a successful trial having 
been conducted in 1997. The large 
Canadian training area is also a likely 
candidate to host live-firing exercises 
for the WAH-64D when it reaches 
front-line service. 





Egypt’s Kaman SH-2G(E) Super Seasprites are unique in being the only 
examples of the type to carry dipping sonar (AlliedSignal AQS-18A). Ten 
helicopters are on order, all reworked ex-US Navy SH-2Fs. 
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Above: This Agusta-Bell AB 412 is 
on the strength of the United Arab 
Emirates police, and was seen at its 
base at Sharjah. The force also 
operates Agusta-Bell AB 205s and 
Eurocopter BO 105CBSs. 








Below: Jordan is in the process of 
receiving 16 ex-USAF F-16A/B ADF 
aircraft, this pair being seen at Lajes 
during delivery. The aircraft carry a 
USAF serial and their new 
Jordanian identity (in this case 230). 





Middle East 


BAHRAIN: 


F-16 follow-up order 


Following 1990 deliveries of eight 
F110-GE-100-powered F-16C-40 
fighters and four two-seat F-16D-40 
combat trainers, a letter of offer and 
acceptance for up to 10 similar aircraft 
has been signed by the Bahrain Amiri 
air force. Eight similarly GE F110- 
powered Lockheed Martin Block 40 
F-16C/Ds, plus an amendment request 
for two more, are now scheduled to 
reinforce the first BAAF squadron at 
Shaikh Isa air base, for delivery from 
2000. 


SAUDI ARABIA: 
F-16 order confirmed 


Confirmation of Lockheed Martin 
F-16C/D selection by Saudi Arabia to 
replace its fleet of Northrop F-5E/Fs 
was announced by Robert T. Elrod, 
Vice President F-16 Programmes, at 
the Singapore air show in February/ 
March 1998. An RSAF order for 36- 
90 new Fighting Falcons to USAF 
Block 50 standards is now being nego- 
tiated, although the contract timescale 
has still to be. finalised. Prior to the 
deal firm orders for the F-16 stood at 
4,013 aircraft. 





Far East 


CHINA: 


Increased military aerospace 
aid from Russia 


In addition to helping China meet its 
short-term military aerospace needs 
through Sukhoi Su-27 sales and 
licensed production, Russia is also 
involved, through ANPK MIG, in 
development of the Chengdu FC-1 
lightweight fighter. After several years 
of stagnation, this project experienced 
something of a revival in February 
1998 with the signing of a new 


co-operative agreement for continua- 
tion of the project on a joint basis with 
Pakistan. As a development of the 
original Super 7 project, based on an 
original Mikoyan design, with lateral 
intakes and many other changes, the 
FC-1 is now proposed with a 
Lyul’ka/Saturn AL-31F or Klimov 
RD-33 turbofan, and new digital 
avionics from GEC-Marconi Avionics, 
SAGEM or Thomson-CSF, within a 
maximum take-off weight of 12700 kg 
(28,000 Ib). 

It will also incorporate a new multi- 
mode pulse-Doppler radar, for which 
Russia’s Phazotron Kopyo is apparent- 
ly prime contender, against possible 
competition from the Alenia/FIAR 
Grifo, the GEC-Marconi Blue Hawk, 
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Israel’s first two F-15Is arrived at Hatzerim on 19 January 1998 and were 
presented in full markings. The aircraft serve with No. 69 ‘The Hammers’ 


Squadron, previously an F-4E operator. 





The A-4N Skyhawk, known locally as the Ahit (vulture), continues in IDF/AF 
service with a number of squadrons. This example from No. 102 ‘The Flying 
Tigers’ Squadron displays a newly-adopted large unit marking. 





This Eurocopter AS 365N Dauphin 2 (local name Atalef - bat) is one of five 
such aircraft operated by the IDF/AF on behalf of the navy. The Dauphins 
join the single survivor of two-HH-65 Dolphins delivered in 1985. 


and Thomson-CSF RD-400 systems. 
Pakistan is understood to have a 
requirement for up to 150 FC-1s, 
probably to be matched by the PRC, 
although first flight of a prototype is 
not expected before 2000. A stretched 
FT-7P version of the two-seat MiG- 
21U combat trainer has also been 
developed by the Guizhou factory in 
China for Pakistan. 

New imported avionics -and 
weapons are also planned for the 
Shenyang F-8IIM heavyweight twin- 
jet fighter, including Russia’s 
Phazotron NO10M Zhuk X-band 
multi-mode radar, as fitted to China’s 
third-batch Su-27SKs. By early 1997, 
contracts with China represented about 
40 per cent of total Russian arms 
exports, and, more recently, will 
include 12 Kamov Ka-28 ‘Helix-A’ 
shipboard ASW helicopters. They will 
equip two new SS-CX-5 ‘Sunburn’ 
and SA-N-12 ‘Grizzly’ missile-armed 
‘Sovremenny’-class destroyers being 
sold by Russia in a $1 billion package. 
Russian help may also be involved in a 
projected Chinese Su-27 development, 
identified as the Chengdu XXJ by US 
Naval Intelligence. 


Aircraft-carvier acquired 


Long-standing Chinese aspirations for 
a blue-water navy appeared to achieve 
a quantum leap in March 1998 with 
the purchase from the Ukraine 
government of the near-completed 
67000-tonne (65,9500-ton) aircraft- 
carrier Varyag by a PRC-owned 
trading company in Maci4o. Since 
work stopped on this vessel in Ukraine 
in 1992, when it was about 80 per cent 
completed, several countries have 
shown interest in taking it over, 
although it has apparently been 
offered, rather remarkably, on condi- 
tion that it was not used for military 
purposes! 

This may have been the main reason 
why it had found no buyers until now, 
and unspecified intelligence sources 
have apparently speculated that China 
is acquiring it simply to use it as a 
reverse-engineering pattern before 
scrapping it. Another reason for its 
previous unsaleability may have been 
that it lacked almost all of its required 
operational weapons systems and 
equipment, although Russia seems 
likely to be both able and willing to 





Escorting the F-15Is was a pair of RF-4Es from the ‘Knights of the Orange 
Tail’ Squadron (believed to be No. 107). The aircraft exhibit a two-tone low- 
visibility scheme, and sport the IDF/AF’s 50th anniversary badge. 


remedy this situation. A simple bow 
ski-ramp, as currently employed by the 
Russian navy, would then allow it to 
operate navalised Su-33 ‘Flanker-Ds’, 
for which negotiations with Russia 
have already been reported. 


INDONESIA: 


Arms procurement suspended 


With its currency depreciated up to 80 
per cent against the dollar since mid- 
1997, Indonesia has been particularly 
affected by the current Far East eco- 
nomic crisis and International Mone- 
tary Fund spending restrictions, and 
has put many military procurement 
programmes on hold. They include 
recent Indonesian air force (TNI/AU) 
plans to acquire 12 Sukhoi Su-30MK 
multi-role long-range combat aircraft, 
plus associated smart weapons, and 
eight Kazan Mil Mi-17-1V transport 
helicopters in a $1 billion Russian arms 
package. This is now “indefinitely 
postponed”, pending possible 
Rosvoorouzhenie acceptance of 
Indonesian barter offers for over 80 per 
cent of the contract value. Used 
civil-registered Bell 212s are being 
acquired as alternatives to the Mi-17s. 

Indonesia received a single-seat 
TNI/AU Northrop F-5E and a 
two-seat F-5F early in 1998 following 
prototype modification by SABCA in 
Belgium for a $40 million 1995 
upgrade contract. Flight development 
began in June 1997 with new GEC- 
Marconi Avionics and associated 
1553B digital avionics. Upgrades to 
V7/V8 standard are also incorporated 
in the original Emerson APS-159 radar 
for AGM-65 Maverick ASM opera- 
tion. TNI/AU technicians were due to 
install 10 SABCA upgrade kits in seven 
F-5Es and three F-5Fs at Madiun air 
base under Belgian supervision, for 
mid-1999 completion, but realisation 
of this programme may also be affected 
by Indonesia’s current economic 
problems. 


JAPAN: 
Defence equipment cuts 


Although the Japanese yen has 
dropped only about 16 per cent since 
mid-1997, associated economic prob- 
lems resulted in mid-1997 cuts of 
around 1 trillion yen (now about $7.76 
billion) in FY 1998-2001 defence 
spending. Planned equipment procure- 
ment in the FY 1996-2000 defence 
build-up programme (DBUP) was also 


cut from $33.62 billion to $32.08 
billion, deleting more than a dozen 
combat and support aircraft. Three of 
the latter deleted from the FY98 
defence budget allocations, to a new 
total of 48 aircraft costing nearly $2 
billion, comprised a JASDF Kawasaki 
(KHI) T-4 advanced trainer, to a 
revised total of eight for the year, plus 
a KHI OH-1 scout helicopter (to 
two), and a Beech LR-2 King Air 350 
liaison aircraft (now none), from 
JGSDF requirements. 

Although continued, such indige- 
nous programmes as the 130 F-16- 
based Mitsubishi F-2s, including 47 
two-seat versions, for the JASDF, and 
the JGSDF’s Kawasaki OHX-1 scout 
helicopter, under development to 
replace up to 185 Kawasaki/MDH 
OH-6Js, may be stretched. Deliveries 
to the JASDF of four previously- 
funded Boeing 767 AWACS, which 
started in March, will apparently not 
be affected. Mitsubishi's licensed 
production of the MDC F-15] is now 
ending with the 213th aircraft, but a 
$320 million programme has started to 
upgrade their radar and avionics with 
some F-2 systems. 


JASDF assesses Su-27 


Japanese Defence Agency concern 
over China’s large-scale Sukhoi 
Su-27SK procurement appears to be 
the motivation for a recent $300,000 
training contract placed with the Russ- 
ian government for a type conversion 
and evaluation course for two JASDF 
combat pilots. This was to be under- 
taken at LI Flight Research Institute 
at Zhukhovskii, near Moscow, over a 
six-week period, and was expected to 
provide an exhaustive analysis of the 
handling and combat capabilities of the 
Su-27. 


KOREAN REPUBLIC: 


Weapons procurement 
plans reviewed 


Having imported arms worth some 
$3.5 billion between 1993 and 1995, 
South Korea has experienced almost 
50 per cent currency devaluation since 
mid-1997. Then worth some $17.5 
billion, its 1997-98 Won15,600 billion 
defence budget requests now equate to 
only $9.85 billion. Foreign weapons 
purchases involving 173 current 
programmes are therefore being 
restructured, downsized or deferred. 
Those listed in January 1998 included 


Samsung’s joint KTX-2 supersonic 
tandem-seat advanced jet trainer and 
light combat aircraft project with 
Lockheed Martin, for which a $1.27 
billion development contract was 
signed in October 1997. 

In February 1998, however, 
LMTAS Vice-President F-16 Pro- 
grammes Bob Elrod said that “no 
notice of impact” on the co-operative 
KTX-2 project had been received, and 
“we are continuing its implementation 
with Samsung.” Elrod also said that the 
Korean Fighter Programme, under 
which Samsung is now producing 160 
F-16s, has similarly been unaffected. 
Lockheed Martin wing design, FCS 
and avionics inputs include features 
enabling the KTX-2 to meet the 
USAF’s future Bomber/Fighter Train- 
ing System requirement for a 2010 
Northrop T-38 replacement. 

As a mainly indigenous project, 
apart from its PR WC PT6A-62 turbo- 
prop, avionics and systems, the earlier 
and complementary Daewoo KTX-1 
basic trainer may be less affected by 
RoK currency problems. Develop- 
ment has been slow, but first flight of 
the fifth prototype, built to production 
standards for RoKAF requirements for 
about 100, was due in late 1997. 

These and other new RoKAF 
equipment plans, however, including a 
$143 million November 1997 order 
for eight CN.235-220 twin-turboprop 
tactical transports from Indonesia’s 
IPTN, and a recent $110 million 
Eurocopter contract for an initial 12 
BO 105s for assembly by Daewoo 
Heavy Industries towards a long-stand- 
ing RoK army light combat helicopter 
requirement for up to 120, may now 
be reviewed. Also vulnerable is the 
recent $100 million joint-venture 
contract with ITT Avionics and 
Northrop Grumman’s electronic 
sensors and systems division for 
AN/ALQ-165 airborne self-protection 
jamming (ASPJ) equipment to equip 
the F-16C/Ds being co-produced by 
Samsung for the RoKAF. 


MALAYSIA: 


Lean procurement prospects 
“for two or three years” 


Despite recent currency devaluations 
approaching 50 per cent, Malaysia has 
a relatively small foreign debt burden, 
and had avoided IMF intervention 
early in 1998. Its main operational 
aircraft requirements have been met by 
recent deliveries of 16/2 MiG-29N 
(SD/UBs), eight Boeing/MDC 
F/A-18Ds, plus 10 BAe Hawk 108s 
and 18 Hawk 208s. Construction is 
also continuing of a $M140 million 
($34 million) air base contract at Gong 
Kedak. Planned upgrades for six 
RMAF C-130Hs and some 16 
Northrop F-5E/F/RF-5Es, however, 
seem unlikely to materialise at present. 

Ambitious Malaysian plans for a 15- 
year build-up of its newly-established 
Army Aviation Corps with up to 300 
new attack and transport helicopters, 
plus other rotary-wing needs, appear 
to be the programmes most vulnerable 
to stringent defence economies. These 


India’s Advanced Light Helicopter 
programme continues apace. This 
is the air force/army prototype, seen 
during mountain trials. The aircraft 
has also been tested with weapons 
and a roof-mounted sight. 


recently led Defence Minister Syed 
Albar to talk about “staying lean for 
two or three years.” Planned Malaysian 
acquisition of an initial eight Denel 
CSH-2 Rooivalk attack helicopters 
costing a reputed $350 million has 
already been suspended. Funding may 
be similarly difficult for urgently- 
needed replacement or upgrading of 
the RMAF’s 30 or so remaining 
Sikorsky S-61A-4 transport helicopter. 


MYANMAR: 
Arms supplies diversify 


In addition to earlier deliveries of 24 
Chengdu F-7M, six Guizhou FT-7 
and 24 NAMC A-7C combat aircraft, 
additional procurement of Chinese 
military equipment has included 
C-801 sea-skimming anti-ship missiles 
to arm Myanmar navy “‘Houxin’-class 
patrol boats. While Myanmar has 
become increasingly dependent in 
recent years on Chinese arms supplies, 
negotiations have also been reported 
with Russian companies, including 
VPK MAPO MiG, for more advanced 
weapons systems, including MiG-29s. 
Israeli activity in Myanmar has also 
become evident from the latter’s 
acquisition of Rafael Python 3 AAMs, 
while earlier supplies included 12 G-4 
Super Galebs from Yugoslavia, 
followed by PZL-Swidnik Mi-2 and 
W-3 helicopters from Poland in 1992. 


TAIWAN: 


Equipment requirements 
reviewed 


Having experienced relatively small 
currency and stock-market devalua- 
tions, Taiwan is in the market for 
12-18 new tactical turbopropitrans- 
ports, following retirement in Decem- 
ber 1997 of the RoCAP’s last six 
Fairchild C-119L Packets from 103 
Squadron at Pingtung. Evaluations 
have been completed of the 
CASA/IPTN CN.235M-300 and 
proposed Lockheed Martin/Alenia 
C-27J, although funding priorities for 
new combat aircraft may delay a deci- 
sion on the RoCAF’s new transport 
requirement until later this year. Three 
twin-turbofan commercial transports 
are also required to replace the Fokker 
50s in the RoCAP’s presidential flight. 

Long-standing Taiwanese Lockheed 
P-3C requirements have been deferred 
until 2000, when the navy takes over 
all ASW roles, plus the currently 
RoCAF-operated Grumman S-2T 
Turbo Trackers. Procurement of up to 
12 frigate-based Kaman SH-2G ASW 
helicopters is also planned. 


Named Iqbal, this Falcon 20F is one 
of two EW-configured aircraft 
assigned to the Pakistan Air Force’s 
No. 24 Squadron ‘Blinders’, which 
operates from Sargodha. 
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Nae 


BANGLADESH: 


New combat aircraft sought 


Reported negotiations by the 
Bangladeshi air force for eight MiG-29 
‘Fulcrums’ from Russia would repre- 
sent a quantum increase in its opera- 
tional capabilities, following the 
apparent retirement of its few remain- 
ing Shenyang F-6 and MiG-21MF 
fighters. Further BAF reinforcement is 
planned from the proposed acquisition 
of eight of the new, radically-modified 
Chengdu F-7MG development of the 
MiG-21, which features a compound- 
tapered wing and improved avionics. 
They could represent the first export 
and possibly first production order for 
the F-7MG, which would supplement 
earlier deliveries of 16 F-7M Airguards 
still operated by the BAF. Other 
negotiations have been reported for 
four surplus ex-USAF Lockheed 
C-130B transports from US aid. 


INDIA: 


HAL Kiran replacement 
plans 


Although IAF priorities are currently 
directed towards long-overdue 
requirements for an advanced jet train- 
er, Hindustan Aeronautics Ltd has 
launched the design and development 
of its HJT-36 project to replace India’s 
170 original HJT-16 Kiran basic jet 
trainers. Of similar general configura- 
tion to the Aero L-39, with similar 
cheek intakes, the tandem-seat HJT-36 
would be somewhat lighter, with a 
clean weight of around 3500 kg (7,716 
Ib), and provision for four 500-kg 
(1,102-Ib) underwing hardpoints. 


Southern Asia 








Cockpit layout would be compatible 
with contemporary combat aircraft, 
and include electronic flight instru- 
mentation. No specific powerplant has 
so far been mentioned, but the 
airframe would be designed for a 
7,000-hour fatigue life. This would 
necessarily be a long-term project, for 
which risk-sharing partners are now 
being sought. It would also require 
substantial funding, if India’s current 
Light Combat Aircraft programme is 
any indication. 

Flight trials of the first of two GE 
F404-powered fly-by-wire LCA tech- 
nology demonstrator prototypes, rolled 
out in November 1995, were due to 
start in 1996, but have been progres- 
sively postponed, mainly because of 
software integration problems, to the 
latest estimate of late 1998. Mean- 
while, LCA programme cost estimates 
have escalated to the most recent 
estimates of Rs21.88 billion ($566 
million) for R&D to the technology 
demonstrator stage, and Rs20.07 
billion ($520 million) for prototype 
and full-scale development. Produc- 
tion is planned of 220 LCAs, including 
20 two-seat trainer versions. 


PAKISTAN: 
Y-12 delivered 


Further Pakistani acquisition of 
Chinese military equipment is now 
reported to include NAMC Y-12 (II) 
twin-turboprop light transports for the 
PAF. At least one operates on commu- 
nications and transport roles alongside 
the C-130s of No. 6 Squadron, PAF, 
at Chaklala, Islamabad. Two are now 
also operated by the Cambodian air 
force. 
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Australasia 


AUSTRALIA: 


Lockheed Martin claims 
AEWEC predominance 


Although three competing industry 
consortia have received $A8.5 million 
($5.6 million) initial design activity 
(IDA) contracts from Australia for the 
RAAF’s $A1.2 billion ($800 million) 
Project Air 5077 Wedgetail airborne 
early-warning and control (AEW&C) 
requirement, the Lockheed Martin 
C-130] team claims to be heading the 
field on technical and cost-effectiveness 
merits. In late 1997, the RAAF 
changed its  originally-planned 
two-batch AEW&C acquisition to a 








single batch of six or seven aircraft, 
depending on their operational capabil- 
ities. Requests for tenders (RFTs) are 
expected in September 1998, followed 
by final proposals by November, selec- 
tion by February 1999 and deliveries 
from 2002. 

The proposed C-130J-30-based 
AEW&C aircraft would have provision 
for up to 12 work stations and a basic 
delivered unit cost of around $100 
million. It would also offer logistic, 
maintenance and technical support 
commonality with the 12 C-130J-30 
transports on order for the RAAF. 
Options for a further 33 aircraft in this 
contract include seven for the 
AEW&C programme, as well as 12 


The RAAF has leased two Beech King Air 200s from Airflite to supplement 
HS.748s in the navigator training role. They are operated by No. 32 
Squadron on behalf of the School of Air Navigation at RAAF East Sale. The 
student navigator occupies the right-hand seat, better replicating the F-111. 
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Pending delivery of Kaman SH-2Gs, 
the Royal New Zealand Navy has 
received four surplus SH-2Fs (left) 
from US Navy stocks to allow type 
conversion. Their arrival in late 1997 
has allowed the retirement of the 
Westland Wasp (above), which flew 
its last mission in April 1998. 


C-130Js to re-equip the RAAF’s 
second C-130H squadron, six tanker 
versions, and eight Hercules 2s for the 
Royal New Zealand air force. Greece 
is considered to be the next most likely 
prospective C-130J AEW&C cus- 
tomer, although interest has also been 
expressed by Italy and Turkey. An 
additional export order is considered 
essential to cover C-130J AEW&C 
R&D costs. 


ASRAAM< accolade 


RAAF selection of the MATRA/ 
BAeD ASRAAM to meet its Project 
Air 5400 requirement for a new high 
off-boresight close-combat air-to-air 
missile and associated helmet-mounted 
sight marked the first export order for 
this British-developed weapon. This 
was achieved after competitive evalua- 
tion against strong opposition from the 
Raytheon/Hughes AIM-9X, Rafael 
Python 4 and 5 (with I[R seeker), and 
Vympel AA-11, and appears to 
confirm MATRA/BAeD claims that 
ASRAAM is now the most advanced 
short-range AAM on the international 
market. 


First details accompanying the 
announcement of the RAAF order 
revealed ASRAAM as employing a 
Hughes Missile Systems 16,384 
element focal-plane thermal-imaging 
infra-red seeker, linked with a power- 
ful computer, to provide real-world 
imagery, long acquisition range, and 
new levels of counter-measures 
resistance. This also allows ASRAAM 
to act as an autonomous IR search- 
and-track system. 

Seeker detection cooling can use 
argon, nitrogen or air supplies for 
maximum operational flexibility. An 
inertial sensor also employs fibre-optic 
gyro and solid-state accelerometers to 
provide increased reliability and faster 
launches. Within an overall launch 
weight of 87 kg (192 lb), a high-lethal- 
ity blast fragmentation warhead is actu- 
ated by impact or laser proximity fuses. 
Overall length is 2.9 m (9.5 ft), and 
diameter of the low-signature rocket- 
motor housing is 166 mm (6.5 in). 


NEW ZEALAND: 


Seasprite order increased 


Following the RNZN order for four 
Kaman SH-2G ASW helicopters 
included in Australia’s recent $785 
million FMS Super Seasprite contract 
under joint ANZAC defence and 
procurement policies, an extra SH-2G 
has since been added to meet New 
Zealand’s fleet requirements, Unlike 
the RAN’s refurbished and upgraded 
SH-2G(A)s, for additional over-the- 
horizon surveillance and targeting, the 
RNZN will have more modestly- 
equipped new-build ASW Seasprites 
from 2000 onwards. For type conver- 
sion training, the RNZN has acquired 
four of 24 surplus USN Kaman 
SH-2Fs from AMARC storage, all of 
which were delivered to Auckland by 
the end of 1997. They will be retained 
for spares cannibalisation when the 
RNZN receives its SH-2Gs. 

Equipment for the RAN’s 11 refur- 
bished and upgraded SH-2G(A)s is 
now known to include a Telephonics 
APS-143 inverse synthetic-aperture 
radar, Hughes AN/AAQ-27 staring 
and imaging FLIR, Litton integrated 
tactical avionics including four liquid- 
crystal cockpit displays and GPS, and 
an Israeli Elisra EW suite, with 
LWS-20 laser warner, Northrop 
Grumman AAR-54 missile warner, 
and Tracor ALE-47 chaff/flare 
dispenser. 


A new addition to the Fuerza Aérea de Chile’s inventory is this Cessna 206 
amphibian, suitably painted in high-visibility markings for the rescue role. 





Africa 


ANGOLA: 


C-130Ks delivered 


Delivery started in November 1997 to 
the Forca Aérea Populaire de Angola 
(FAPA) of six former RAF C-130Ks 
taken back in part exchange by Lock- 
heed Martin as part of its C-130J sale 
to the UK. All six C-130Ks were 
delivered by early 1998, supplementing 
two Lockheed L-100-30s and two 
C-130Hs delivered in 1977-79. 


SOUTH AFRICA: 


Light fighter/lead-in trainer 
requirement 


Among the biggest of all Third World 
military aircraft procurement 
programmes, the South African air 
force is linking requirements for 38 
new multi-role light fighters to equip 
two SAAF combat squadrons, and 
some 24 lead-in fighter trainers as 
follow-ons to its Pilatus PC-7 Mk 2s. 
Short-listing of the Saab/BAe Gripen, 
in association with the Hawk 100/200, 
for these requirements received an 
early 1998 set-back from a US State 
Department reminder that its long- 
standing veto on arms supplies (which 
would include the JAS 39’s F404- 
based turbofan and other American 
equipment) to South Africa had not 
yet been rescinded. 

While the Atlas Impala Mk 1/2 
replacement requirement from 2005 
precedes that of the planned Mirage 
F1A and Cheetah C retirement in 
2012, simultaneous joint selection will 
be required to achieve basic mission 
systems and cockpit similarities. This 





should improve the chances of such 
single- and two-seat light combat/ 
lead-in trainer types as the Hawk 
100/200, Aero Vodochody L-59/ 
L-159 and Aermacchi MB.339 series. 
Saab/BAe proposals include offset 
prospects of well over 100 per cent, 
worth up to R20 billion ($4 billion). 

To these must now be added the 
projected Eurojet EJ 200-powered 
AT-2000 Mach 1.8 advanced trainer/ 
ground-attack aircraft planned for joint 
development by Germany’s DASA and 
the Denel group. Inclusion of the AT- 
2000 follows prolonged negotiations 
between DASA and Denel on this 
ambitious project, which will require a 
large R&D investment, but would 
considerably expand South African 
aerospace capabilities. 





South America 


ARGENTINA: 
First Fighting Hawks 


Deliveries started late in 1997 to the 
Fuerza Aérea Argentina’s Grupo 5 
‘Halcones’ at BAM Villa Reynolds of 
the first of 36 surplus A-4M Skyhawks 


Below: On 7 February 1998 the 
Brigada de Aviacion del Ejército de 
Chile took delivery of three Cessna 
208B Grand Caravans. This aircraft 
is assigned to the Regimiento de 

Aviacion 1 ‘La Independencia’. 











acquired for $42 million by Argentina. 
Thirty-two redesignated single-seat 
A-4AR Fighting Hawks and four two- 
seat TA-4AR combat trainers are 
being modernised through an ensuing 
$485 million Lockheed Martin Aircraft 
Services (LMAS) package contract for 
depot inspection, overhaul and 


Right: Another recent arrival in 
Chile is this Boeing 737-58N for 
Grupo 10 de Aviacion. It was 
delivered to the unit at Santiago- 
Arturo Benitez IAP for VIP and 
presidential transport duties. 
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upgrade. This also included a 25-year 
$200 million management deal for the 
newly-formed Lockheed Martin Air- 
craft Argentina (LMAA) to operate 
Argentina’s state-owned FMA aircraft 
repair, overhaul and production facili- 
ty. LMAS is upgrading the first 18 
FAA A-4Ms at Ontario, California, the 
TA-4ARs being converted from 
single-seat OA-4M fighters. LMAA 
will then upgrade the remaining 18 
A-4Ms from US kits of digital avionics 
at Cérdoba. Main sub-contractors 
include Westinghouse Electric, from a 
$30 million contract for 30 downgraded 
APG-66(V)2 (ARG-1) replacement 
fire-control radars, and Sextant Avion- 
ique, with orders for 30 head-up display 
units (HUDs) and twin head-down 
multi-function cockpit displays, twin 
INS with embedded GPS, HOTAS, 
and ALR-93 RWR. Greenwich Air 
Services also have a contract worth 
some $20 million for Pratt & Whitney 
J52-P-408 turbojet maintenance and 
technical support. 

Argentina’s upgraded A-4ARs also 
incorporate air and ground pressure- 
refuelling equipment, with a fixed 
nose-probe. Recent FAA plans to con- 
vert one of its four or five Boeing 707s 
as an aerial tanker have now been 
abandoned, however, in favour of 
acquiring a surplus USAF Boeing 


* FUERZA AEREA DE CHILI 








On display at FIDAE ’98 was one of 
Argentina’s new A-4AR Fighting 
Hawks. The reworked A-4Ms have 
replaced the surviving A-4B/Cs with 
Grupo 5 de Caza ‘Los Halcones’. 
Among the main improvements is 
the installation of APG-66(V)2 radar. 


KC-135A to supplement two Lock- 
heed KC-130H tankers in current 
FAA service. Reductions of over 50 
per cent in Argentine annual defence 
spending have also restricted further 
major procurement, while 
suspending FMA production of [A-63 
Pampa advanced jet-trainers after the 
18th aircraft. 


BRAZIL: 


Naval fixed-wing aircraft 
plans 


Long-standing Brazilian navy plans to 
acquire MDC Skyhawks to replace the 
last two Grumman S-2A/E Trackers 
for operation from its light fleet carrier 
Minas Gerais were revived late in 1997. 
After evaluations of AMARC-stored 
A-4s in the US, Brazil’s Forga Aeron- 
aval de Marinha is finalising the $70 
million purchase of 20 former Kuwait 
air force MDC A-4KU and three two- 
seat TA-4KU Skyhawks replaced in 
1993 by F/A-18C/D Hornets. 
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CHILE: 


New fighter selection 
imminent? 


With overall requirements for up to 80 
new combat aircraft in its Fighter 2000 
programme, the FACh is completing 
evaluations of the leading types with a 
view to ordering an initial batch of 
16-24 later in 1998. Apart from initial 
cost and performance, the FACh is 
giving great weight to multi-role and 
air refuelling capabilities, low life-cycle 
costs and industrial offsets in its final 
evaluations. 

In addition to US F-16s and 
F/A-18s, including the eight Hornets 
for which Thailand was unable to pay, 
offers have also been made of CIS 
MiG-29 and Sukhoi advanced fighters. 
Chile is apparently interested, however, 
in linking its planned combat 
aircraft procurement with its parallel 
requirement for 15-20 $4.5 million 
Beech Mk II T-6A JPATS versions of 
the Pilatus PC-9 to supersede some 22 
Cessna T-37Cs for basic training. A 
Chilean letter of intent has already 
been issued for T-6A purchase, 
although the FACh has also evaluated 
the EMBRAER Super Tucano. 

In late 1997, ENAER and Israel 
Aircraft Industries were completing 
conversion at Santiago of a second 
FACh Boeing 707-320C for AWACS 
roles, with nose- and lateral forward 
fuselage-mounted IAI Elta EL/2075 
Phalcon D-band phased-array radars. 
Unlike Chile’s original Phalcon, 
however, which entered service in 
1995, the second 707 has an additional 
rear-fuselage ventral hose-drum and 
drogue unit, plus associated equip- 
ment, for secondary air tanker roles. 


COLOMBIA: 


New support aircraft 
acquired 

Recent Colombian air force (FAC) 
equipment procurement has included 


three CASA CN.235M tactical trans- 
ports costing $48 million, for delivery 





Updating World Air Power Volume 
32, it has been reported that this de 
Havilland Canada C-7A Caribou is 
still in use with the Costa Rican 
Guardia Civil. Another Caribou is 
withdrawn from use. 


by early 1998. They supplement three 
Dornier 328-120 twin-turboprop light 
transports delivered to SATENA, 
Colombia’s military airline, in Decem- 
ber 1996. Funding is being sought, in 
addition, for a dozen indigenous 
Gavilan 358 single 350-bhp 
Lycoming-engined utility transports, 
which can carry 716 kg (1,578 lb) of 
freight or seven passengers. The FAC 
also has an emerging requirement for a 
dozen new primary trainers as Beech 
T-34 replacements, although at least 
three FAC T-34Bs have been refur- 
bished and upgraded by ENAER in 
Chile. 


Cobras for Colombia? 


A request from Colombia for Bell 
AH-1W Super Cobra battlefield heli- 
copters to battle narcotics traffickers 
and leftist guerrillas is the latest chal- 
lenge to the US policy of discouraging 
new weaponry in Latin America. The 
US amended the policy in 1997 to 
allow sales of sophisticated equipment 
in Latin America on a case-by-case 
basis — a move that cleared the way for 
US fighter manufacturers to compete 
for a contract in Chile. Now, Colom- 
bia wants a squadron of up to 12 
attack helicopters, either the AH-1W 
currently being built for the US 
Marine Corps or a new version, 
dubbed the MH-1 multi-purpose 
helicopter, which has a Cobra frame 
but lacks anti-tank weaponry. The 
MH-1 would carry machine-guns and 
rockets which, Colombian officials say, 
could destroy cocaine laboratories 
without forcing troops to undertake 
costly ground battles. The US is likely 
to resist the request, even though in 
1996 it supplied a $20 million assis- 
tance package which included 20 
UH-1H Huey helicopters and three 
C-26 surveillance aircraft. 





ECUADOR: 
MiG-29 order reported 


US suspension of arms supplies to 
Ecuador and Peru, during its current 
supervision of peace negotiations 
between those countries following 
their 1995-96 border clashes, coupled 
with recent Peruvian acquisition of at 
least 18 MiG-29s and 14 Sukhoi 
Su-25s from Belarus, led to a $450 
million Ecuadorian contract with ANPK 
MIG earlier in 1998 for a dozen new 
MiG-29s. They are expected to com- 
prise 10 multi-role MiG-29SEs and 
two MiG-29UB two-seat combat 
trainers, with advanced air-to-air 
missiles and precision-guided ASMs, 
for delivery within the next few 
months, 

Late in 1997, Ecuador had sought to 
acquire another 40-50 combat aircraft, 
and had been arranging with Israel to 
buy a second squadron of surplus IAI 
Kfir C.2s. They were planned to 
supplement the original batch of a 
dozen or more, including a couple of 
TC.2 combat trainer versions, deliv- 
ered in 1983; the FAE had also 
ordered four attrition replacement 
Kfirs and associated weapons, valued at 
about $40 million, from Israel in late 
1995. Because of the GE J79 engines, 
the US was able to veto further Kfir 
supplies to Ecuador, which had also 
been seeking up to 15 surplus US 
Navy MDC A-4Ms from AMARC 








storage, to supplement eight ageing 
BAe Jaguar EB/ES ground-attack 
fighters from 12 delivered in 1977. 


PERU: 


Chinese transport aircraft 
deliveries 


Not widely reported has been the 
arrival in Peru in 1991 of six HAMC 
Y-12-II light twin-turboprop utility 
transports ordered for the FAP, plus 
three for the Ministry of Internal 
Affairs. Peru thus became the first and 
so far only Latin American customer to 
date for Chinese military or civil 
aircraft. 


URUGUAY: 


More ex-RAF Wessexes 
acquired 


Following recent Uruguayan air force 
purchase of six RAF Westland Wessex 
HC.Mk 2s formerly operated by No. 
28 Squadron in Hong Kong, five more 
of these helicopters were accepted at 
RAF Shawbury in January for service 
with the Uruguayan navy. They 
equipped No. 2 Flying Training 
School at Shawbury between 1977- 
1997, until their advanced instructional 
roles were taken over by Bell 412EP 
Griffin HT.Mk 1s of the recently- 
formed Defence Helicopter Flying 
School at the same base. 


VENEZUELA: 
More Skytruck orders 


Late 1996 deliveries to the Venezuelan 
armed forces of 24 PT6A-65B- 
powered PZL-Mielec M-28 Skytruck 
twin-turboprop 18-passenger or freight 
light transports were followed in April 
1997 by orders for six more M-28s for 
the Venezuelan National Guard, with 
options for another 12, for delivery in 
1998. M-28 interest has also been 
reported from other Latin American 
countries, including Colombia and 
Peru. The FAV is further evaluating 
the PZL-Mielec M-26 Iskierka piston- 
engined basic trainer. 


Venezuela’s Guardia Nacional is 
building a large fleet of PZL-Mielec 
M-28 utility transports. A total of 30 
Skytrucks has been ordered, with a 
further 12 on option. The Skytruck 
is a Westernised version of the 
Antonov An-28. 


Central America 


HONDURAS: 
Super Mystéres in service 


Lack of funding for combat aircraft 
procurement in Honduras has led to 11 
Dassault Super Mystére B.2 transonic 
fighter-bombers being withdrawn from 
1996 storage, and returned to Fuerza 
Aérea Hondurena (FAH) service in 
1998 after local overhauls and refur- 
bishment. As the last of their type 


extant, they remain from 16 refur- 
bished Super Mystéres, previously 
modified with P&W J52-P-8A turbo- 
jets, twin 30-mm cannon, underwing 
strongpoints and Rafael Shafrir AAMs, 
acquired from Israel in 1976. They 
equipped a fighter squadron at La 
Ceiba, following border disputes with 
El Salvador and Nicaragua, and again 
operate with 10 Northrop F-5Es and 
two two-seat F-5Fs delivered from the 
US in 1987-88. 





North America 


UNITED STATES: 


B-2 fleet disposition status 


Disposition of the Northrop B-2A 
fleet was confirmed by the manufac- 
turer during mid-November 1997 
with nine aircraft operational with the 
393rd BS, 509th BW at Whiteman 
AFB, MO. They consisted of four 
which have been modified to Block 20 
configuration, three produced to Block 
20 standard and two which were 
manufactured to Block 30 — the latest 
and most advanced version. The Block 
20 modified aircraft consisted of AV13, 
14, 15, and 16 (serials 89-0128/ Spirit of 
Nebraska, 89-0129/ Spirit of Georgia, 
90-0040/Spirit of Alaska, and 
90-0041/ Spirit of Hawaii). The three 
Block 20 were AV17, 18 and 19 
(serials 92-0700/ Spirit of Florida, 
93-1085/Spirit of Oklahoma, and 
93-1086/ Spirit of Kitty Hawk). Finally 
AV-20 and 21 were the two Block 30 
serials 93-1087/Spirit of Pennsylvania 
and 93-1088/ Spirit of Louisiana, which 
were named on 1 August 1997 and 10 





Airframe _ Serial Name 
AV2 
AV8 
AV6 
AV10 
AV9 
AV7 
AV11 
AV12 
AV4 
AV5 
AV1 


82-1067 
88-0329 
82-1071 
88-0331 
88-0330 
88-0328 
88-0332 
89-0127 
82-1069 
82-1070 
82-1066 


Spirit of 7??? 


Spirit of 7??? 


Spirit of Missouri 


Spirit of South Carolina 


Spirit of California 
Spirit of Texas 

Spirit of Washington 
Spirit of Kansas 
Spirit of 7??? 
Spirit of Ohio 
Spirit of 7??? 


November 1997, respectively. 

AV-3 serial 82-1068/ Spirit of New 
York (named during a ceremony on 10 
October 1997) was the only one of the 
original six still retained in the flight 
test role, this being assigned to the 
419th Test Squadron, 412th Test 
Wing at Edwards AFB, CA. The B-2 
test programme was wound down 
significantly early in 1997 with the 
420th Test Squadron and its parent 
organisation the 412th Test Group 
being inactivated, and the remaining 
B-2 development work being trans- 
ferred to the 419th TS to merge 
bomber operations into a single unit. 
AV-3 will probably be the last to be 
upgraded to Block 30 standard. The 
other 11 B-2s were all at Palmdale 
undergoing Block 30 modification, 
including the five remaining flight test 
aircraft which have all been funded for 
modification to the latest operational 
standard. Those at Palmdale due for 
completion to Block 30 are presented 
in the accompanying table. 

The most recent naming ceremony 


Scheduled for Completion 


November 1997 
December 1997 
January 1998 
March 1998 
June 1998 
September 1998 
December 1998 
January 1999 
March 1999 
July 1999 
December 1999 
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Above left: A recent addition to the 
Costa Rican air arm is this single 
Mil Mi-17. Two MD500Es are in 
service, with two more on order. 


took place at Davis-Monthan AFB, 
AZ when an as-yet unknown B-2A 
was christened Spirit of Arizona. 


CFM bids for engine 
commonality 


CFM International will complete its 
proposal for the US Air Force’s request 
for an alternate propulsion system 
assessment by April 1998. The company 
is to offer the F108-CF-100 which 
provides 22,224 lb (98.84 kN) thrust, 
and which is significantly more fuel 
efficient than the 18,000 Ib (80.05 kN) 
produced by the Pratt & Whitney 
TF33s currently installed. The Air 
Force wishes to explore the possibility 
of re-engining the remaining 114 
KC-135E Stratotankers, 33 E-3B/C 
Sentries, 23 RC-135s and up to 15 
E-8A/Cs. It is interesting to note that 
the proposal covers 23 RC-135s 
although there are only 19 in service at 
present, and a further two under 
conversion. Additionally, four have 
already been funded to be re-engined 
with the F108 during 1998 and 1999, 

The F108 has serious competition, 
the other potential contenders being 
the Pratt & Whitney JT8D-200, 
BMW Rolls-Royce BR700, and the 
International Aero Engines V2500. 
Despite these contenders, CFM Inter- 
national does have a slight advantage, 
as more than 412 Stratotankers have 
been fitted with the F108 to date, 
becoming either the KC-135R or T 
model in the process. Rolls-Royce has 
also offered an unsolicited proposal to 
replace the eight TF33 engines on the 
94 Boeing B-52H Stratofortress with 
RB.211-534E4-B powerplants. 
Furthermore, the F-108 will power 
the Boeing C-40, which is the military 
version of the 737-700 intended to 
gradually replace the McDonnell 
Douglas C-9 Skytrain II during the 
first half of the next decade. 


UAVs evaluated for SEAD 


The Air Force has evaluated a specially 
equipped Unmanned Air Vehicle 
(UAV) in the Suppression of Enemy 
Air Defences (SEAD) role. Flight tests 
were carried out during late January 





Above: Interest in the Bell AH-1W is 
high in South America. This Marine 
Corps ‘Whisky’ was demonstrated 
at Aeroexpo 97 in Venezuela. 


1998 by a TRW/Israeli Aircraft Indus- 
tries Hunter UAV fitted with a Litton 
LR-100 direction-finding system to 
pinpoint a simulated enemy air defence 
radar for attack by a pair of SEAD 
F-16s. The evaluation was performed 
by the 53rd Wing from Eglin AFB, FL 
during two days of tests near the 
Melrose Bombing Range in the Pecos 
Military Operating Area, which is not 
far from Cannon AFB, NM. The 
aircraft was flown primarily to deter- 
mine whether a UAV could successful- 
ly locate enemy air defence signals and 
transmit the data to waiting fighters. 
During a two-hour mission on both 20 
and 21 January 1998, the UAV 
demonstration effectively located the 
source; the direction finding package 
identified the given threats, and the 
improved data modem worked excep- 
tionally well in transmitting the infor- 
mation. Subject to funding by Air 
Combat Command, further tests will 
be carried out to develop the SEAD 
UAV role. 


Airlift news 


C-17A pushes out C-141B: The 
437th Airlift Wing at Charleston AFB, 
SC currently has the 14th and 17th 
Airlift Squadrons fully operational on 
the C-17A, with the 15th AS in the 
process of conversion from the 
C-141B. The 16th AS is the only 
StarLifter-equipped unit within the 
wing, and it is this squadron which 
operates the mix of conventional 
C-141Bs alongside approximately nine 
StarLifters which have been modified 
for the Special Operations low-level 
mission to deliver special forces and 
their equipment. The aircraft have 
been modified with terrain-following 
radar housed in two small oval bulges 
on either side of the lower nose 
section, and a retractable FLIR turret 
beneath the nosecone. They also have 
radar/missile warning receivers posi- 
tioned on the nose and rear fuselage. 
In addition, the cockpit and cargo hold 
lighting has been adapted to enable the 
crew to wear night-vision goggles. 
Once the 16th AS commences conver- 
sion to the C-17A, the special forces 
StarLifters will be relocated to the 
305th Air Mobility Wing at McGuire 


A) 
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An unusual visitor to Andrews AFB, 
Maryland, was the Boeing 757/F-22 
avionics testbed, better known as 
the ‘Catfish’. It was used to 
familiarise 89th AW personnel with 
the 757 prior to introduction of the 
Boeing C-32. 


AFB, New Jersey sometime during 
1998. At the beginning of October 
1997, the 437th AW had a comple- 
ment of 26 C-17As and 25 C-141Bs. 
Several more C-17s have been 
received subsequently, with another 
six planned for acceptance during 
FY98. C-17A 96-0005 was named 
Spirit of John Levitow during a 
ceremony at Long Beach, CA on 23 
January 1998 before the aircraft was 
delivered to the 437th AW. John Levi- 
tow was the airman awarded the 
Medal of Honor for his actions in 
Vietnam when a flare ignited inside his 
AC-47B on 24 February 1969, giving 
him severe burns. 

AMCPAC for C-17A: The C-17A 
is currently receiving a new precision 
approach landing capability, with those 
assigned to the 437th AW scheduled 
for completion by the summer of 
1998. Known as the Air Mobility 
Command Precision Approach Capa- 
bility (AMCPAC), the new modifica- 
tion includes the installation of six 
microwave landing system antennas 
and a pair of nose-mounted direction 
antennas. Boeing will also incorporate 
nine software changes within the com- 
puters installed to aid flight controls. 
AMCPAC has been developed primar- 
ily in response to problems the C-17 
experienced when bad weather 
prevented landing at certain Bosnian 
air fields during the early part of the 
resupply operation. 

C-130 exchanges: The 135th AS of 
the Maryland ANG at Martin State 
Airport, Baltimore will commence 
exchanging its eight C-130Es for a 
similar number of C-130Js during 
1999. At Reno Tahoe International 
Airport, Nevada, the 192nd AS is due 
to replace two C-130Hs with two 
C-130Es for a complement of eight 
examples of the latter model. Howev- 
er, this would appear to be an error as 
no C-130H models have ever been 
reported assigned to the 192nd AS. 
C-130Es assigned at various times dur- 
ing 1996 and 1997 were 61-2361, 
62-1812, 62-1819*, 62-1822*, 
62-1828*, 62-1829, 62-1858, 
62-1859, 63-7777, 63-7786 and 
63-7851 — those marked * being 
modified with the Pacer Coin photo- 
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reconnaissance fit installed, which is 
also known by the name Furnish 
Breeze. The squadron is to discontinue 
the Pacer Coin mission, which will 
involve either the three aircraft being 
relocated or demodified. 

C-141B retirements: The 305th 
Air Mobility Wing at McGuire AFB, 
NJ will begin to retire its C-141Bs, 
with six due to be withdrawn in FY99, 
no doubt to make way for the special 
operations examples relocating from 
the 437th AW. The 62nd AW at 
McChord AFB, Washington will also 
begin the retirement process for its 
C-141Bs, with two due to be placed in 
storage in FY 1999 when the first 
C-17A will be delivered. The 20th 
Airlift Squadron at Travis AFB, CA 
deactivated in January 1998, and its 16 
C-141Bs were retired or redistributed 
to other units. The duties of the 
squadron have been transferred to 
62nd Airlift Wing at McChord AFB, 
Washington, which is the only other 
C-141B unit within the 15th Air 
Force. 

C-130/KC-135 fleet reorganisa- 
tion: The US General Accounting 
Office has suggested that the Depart- 
ment of Defense could save as much as 
$209 million annually in operating 
costs by reorganising Air Force 
Reserve Command and Air National 
Guard C-130 and KC-135 fleets into 
larger squadrons and wings located at 
fewer bases. This could be particularly 
beneficial where similar types are oper- 
ated by the same state within the 
ANG, such as the West Virginia-based 
167th Airlift Squadron at Eastern West 
Virginia Regional Airport, Martins- 


burgh and the 130th Airlift Squadron 
at Yeager Airport, Charleston. Both 
squadrons operate the C-130H. An 
amalgamation could eliminate one tier 
of administration completely, and 
reduce spares holding and maintenance 
equipment, as well as infrastructure. 


Operation Desert Thunder 


The composition of US forces in the 
Middle East was increased dramatically 
during late January and throughout 
February 1998 as Saddam Hussein 
continued his familiar intransigent sta- 
tus over permission for United Nations 
Special Commission (UNSCOM) 
weapons inspectors to gain free access 
to suspected storage sites. The threat 
by the US and Britain to carry out a 
sustained bombardment of chemical 
warfare production facilities if the 
inspectors were not allowed access 
spearheaded the build-up, under 
Operation Desert Thunder. 

Forces in-theatre as part of the 
ongoing Operation Southern Watch at 
the end of January consisted of six 
F-117As at Al Jaber AB, Kuwait along 
with 18 A-10As and six F-16Cs. At 
Prince Sultan AB, Al Kharj, Saudi 
Arabia were 30 F-15C/Ds, along with 
30 F-16C/Ds, two RC-135V/Ws, 
four E-3B/Cs, four EF-111As, two 
U-2Ss, and six C-130E/Hs. A sizeable 
KC-135R/T tanker force was also at 
Prince Sultan AB, along with at least 
two HC-130Ps for combat rescue 
duties. They collectively formed the 
4404th Wing (Provisional). Six 
KC-10As were deployed to Al Dhafra 
in the UAE, while a four-aircraft 
KC-135R detachment was at Shaikh 
Isa in Bahrain and a further seven at Al 
Kharj. A further 12 F-15C/Ds and 18 
F-16C/Ds were at Shaikh Isa assigned 
to the 347th Air Expeditionary Wing. 
They were joined by two 28th BW 
B-1Bs from Ellsworth AFB, SD. 
Among the munitions available for the 
B-1B were CBU-97/B Sensor Fused 
Weapon, making this the type’s first 
operational deployment. Additional 
strategic bomber resources in the 
region were eight B-52Hs from the 
2nd BW at Barksdale AFB, LA, which 
were deployed to Diego Garcia in the 
Indian Ocean. 





The US Army operates 26 Boeing Helicopters MH-47Es in the special forces 
transport role. All but two are assigned to the 2nd Battalion, 160th Special 
Operations Aviation Regiment at Campbell AAF. The remaining pair is 
assigned to duties with the 160th’s training company at the same base. 


US Naval forces in the region were 
composed of more than 120 aircraft 
and helicopters aboard CVN-68/USS 
Nimitz and CVN-73/USS George 
Washington (with CVW-9 ‘NG’ and 
CVW-1 ‘AB’ embarked respectively), 
and other surface vessels. The comple- 
ment of Nimitz consisted of VF-211 
(F-14A), VFA-146 and VFA-147 (both 
with the F/A-18C), VAW-112 
(E-2C), HS-8 (with both the SH-60F 
and HH-60H), VAQ-138 (EA-6B), 
VS-33 (S-3B), and a detachment of 
VQ-5 with the ES-3A. The George 
Washington had embarked VF-102 
(F-14B), VFA-82 and VFA-86 backed 
by USMC unit VFMA-251 (all with 
the F/A-18C), VAW-123 (E-2C), 
HS-11 (with the SH-60F and HH- 
60H), VAQ-137 (EA-6B), VS-32 
(S-3B), and a detachment of VQ-6 
with the ES-3A. The Nimitz completed 
its period of deployment on 8 Febru- 
ary, having been replaced three days 
earlier by CV-62/USS Independence 
with CVW-5 ‘NP’ aboard. The carried 
air wing was composed of VF-154 
(F-14A), VFA-27, VFA-192 and VFA- 
195 (all with the F/A-18C), VS-21 
(S-3B), HS-14 (both SH-60F and 
HH-60H), VAQ-136 (EA-6B) and the 
standard two-ship ES-3A detachment 
from VQ-5. The aircraft-carrier CVN- 
74/USS John C. Stennis was due to sail 
to the Persian Gulf during February for 
its first operational cruise, replacing the 
George Washington. 

Operation Northern Watch at Incir- 
lik AB, Turkey consisted of six 
F-15Cs, 22 F-16C/Ds, four EA-6Bs 
and three E-3B/Cs. In addition, a pair 
of HC-130Ps was present, along with 
five KC-135R/Ts which were period- 
ically replaced by KC-135Es of the Air 
National Guard. Additional KC-135Rs 
from the 6th ARW from MacDill 
AFB, FL were sent to Incirlik during 
mid-February. Both land-based and 
carrierborne combat assets performed 
numerous sorties with live ordnance to 
familiarise crews with operations over 
the desert region. 

On 9 February the US Defense 
Secretary William Cohen announced 
that a further 3,000 troops were to be 
sent to the Middle East along with a 
number of additional combat aircraft. 
They included six 20th FW F-16CJs to 
perform the Suppression of Enemy Air 
Defences (SEAD) role, which arrived 
at Shaikh Isa on 13 February. Six addi- 
tional 2nd BW B-52Hs deployed to 
Diego Garcia on 12 February, while a 
third 28th BW B-1B flew to Bahrain. 
The number of F-117As at Al Jaber 
was doubled by the arrival of a further 
six on 15 February. Two EC-130E 
Commando Solo psychological opera- 
tions broadcasting aircraft of the 193rd 
SOS, Pennsylvania ANG staged 
through to the Gulf on 14 February. 
Five additional KC-10As were flown 
to Al Dhafra to bolster the in-theatre 
air-refuelling capability. 

Airlift and tanker assets were heavily 
involved in supporting the deploy- 
ments as well as ferrying additional 
personnel, spare parts and equipment 
for all four branches of the Defense 
Department. The Air National Guard 
and Air Force Reserve Command, plus 


Air Mobility Command, performed 
numerous sorties between the USA 
and the Middle East, with RAF 
Mildenhall, Rhein Main and Ramstein 
in Germany, as well as bases in the 
Mediterranean, being used as stop-over 
and rest facilities. 

Seaborne assets were increased 
during the same period with the arrival 
of LPH-9/USS Guam in the Gulf with 
the 24th Marine Expeditionary Unit 
embarked, whose complement included 
the AV-8B, CH-46E, CH-53E, AH- 
1W, UH-1N as well as a pair of Navy 
HH-46Ds for resupply. 

With the largest force in situ since 
the 1991 war, and the US stating its 
unflinching intent not to be deterred 
from military action should the Iraqis 
not comply with the UN requests, the 
regime of Saddam Hussein agreed to 
the request by the UN General Secre- 
tary Kofi Annan for unrestricted access 
to weapons storage sites. The agree- 
ment was concluded after two days of 
talks, and was signed on 23 February 
1998. The meeting between the UN 
and the Iraqi Foreign Minister Tariq 
Aziz agreed UNSCOM representatives 
immediate, unconditional and unre- 
stricted access to suspected weapons 
sites, including eight presidential 
palaces. Despite the agreement, and to 
ensure compliance in full, the US 
announced that it would maintain its 
365 aircraft and 30,000 troops in the 
Gulf region for the foreseeable future. 


1999 defence budget 


The 1999 Department of Defense 
budget was announced on 2 February 
1998, totalling $257.3 billion, with 
$48.7 billion being allocated for 
procurement. 

USAF: The request included $63.1 
billion for the Air Force of which $3.1 
billion was for the next 13 Boeing 
C-17A Globemaster IIIs; $811 million 
for the first two production versions of 
the Lockheed Martin F-22A Raptor, 
plus a further $1.6 billion to complete 
research and development; $456 
million for the Joint Strike Fighter 
programme; and $146 million for 
various upgrades to existing strategic 
bombers. There was no request for any 
further funding for F-15E or F-16C/D 
production. Money was also requested 
to continue the Pacer CRAG avionics 
upgrade for the KC-135R. 
USN/USMC: The single most signifi- 
cant sum of $2.8 billion for the US 
Navy/Marine Corps is for the Boeing 
F/A-18E and F models, although this 
could be temporarily held back pend- 
ing a problem with the wing drop 
being rectified. The problem has 
manifested itself on several occasions 
during evaluation tests by the proto- 
types. The budget request is for 30 
Hornets. The Navy also requires $665 
million for seven more Bell Boeing 
V-22 Ospreys, with a further 10 
planned for 2000. Some $124 million 
is being sought for advanced procure- 
ment of components for the ninth and 
final ‘Nimitz’-class aircraft-carrier, 
designated CVN-77. Due to year-on- 
year increases of procurement funds 


Operating from USS Nimitz, VF-211 
was on Southern Watch duties over 
Iraq in the winter of 1997/98. The 
aircraft above was depicted on 25 
December 1997, wearing suitably 
altered markings. The standard 
squadron aircraft (right) carries a 
typical load of two AIM-9s, one 
AIM-54, a Mk 20 Rockeye and a 
LANTIRN targeting pod. 


predicted through to 2001, by when it 
will have reached $63.1 billion, full 
funding for the new aircraft-carrier 
will be achieved a year earlier than 
planned. The Joint Strike Fighter 
programme will also benefit from this 
method of funding, with initial 
procurement expected in 2005. 

US Army: Among the requests for 
the Army are $633.7 to upgrade 66 
AH-64As to AH-64D Longbow 
Apache configuration; $367.8 million 
for the RAH-66 Comanche pro- 
gramme; $40.4 million to complete 
upgrading the OH-58D Kiowa 
Warriors; and $101.2 million to 
rebuild CH-47D Chinooks. The only 
new equipment will consist of 22 addi- 
tional Sikorsky Aircraft UH-60L Black 
Hawks at a cost of $221 million. 


Unit news — air force 


The 7th Bomb Wing at Dyess AFB, 
TX will see the activation of the 13th 
Bomb Squadron in the near future as 
the third B-1B unit, joining the 7th 
and 28th BS. Aircraft will be drawn 
from other squadrons, as the active 
inventory of Air Combat Command 
was 78 aircraft, with a further two 
assigned to Air Force Materiel Com- 
mand, and the Air National Guard 14. 

The 55th Wing at Offutt AFB, NE 
commenced the second phase of the 
retirement process for the remaining 
EC-135Cs on 12 January 1998 when 
63-8052 was flown to AMARC at 
Davis-Monthan AFB. Sister ship 
63-8053, which sustained considerable 
damage after the nose landing gear 


Retaining the marks of its previous 
operator (Missouri ArNG), this 
Shorts C-23B serves with the 1/171 
CSAB of the Florida Army National 
Guard. The C-23B has cabin 
windows, unlike the C-23A. 
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collapsed upon landing at Pope AFB, 
NC on 2 September 1997, has been 
declared beyond economical repair and 
has been written off. The wing 
suffered another accident when the 
right main undercarriage of OC-135B 
61-2670 collapsed upon landing at 
Andrews AFB, MD on 5 December 
1997. The damage was not serious, 
and repairs are due to be carried out. 
This left the 45th Reconnaissance 
Squadron with just 61-2672 in service, 
as 61-2674 had been consigned to 
Flyable Hold with AMARC on 21 
August 1997. The two support 
KC-135Es 57-2589 and 59-1514 are 
operated by the 55th Wing, although 
corrosion aboard the latter while being 
inspected at Tinker AFB will probably 
see the aircraft withdrawn. 72589 is 
operated on behalf of the Comman- 
der-in-Chief of US Strategic Com- 
mand, although he rarely makes use of 
the aircraft, and Air Mobility Com- 
mand is anxious for its transfer for their 
usage. 

The 59th Fighter Squadron, 33rd 
Fighter Wing at Eglin AFB, FL flew 
their last F-15C sortie on 12 Decem- 











ber 1997. The unit has since trans- 
ferred 12 of its aircraft to the 58th and 
60th FS, which are increasing their 
complement from 18 to 24 aircraft 
each, with the remainder being 
dispersed to other units including the 
114th FS/Oregon ANG at Klamath 
Falls International Airport, Kingsley 
Field. The latter unit is transitioning 
from the F-16A/B to the F-15C/D. 

The 970th Airborne Air Control 
Squadron, Air Force Reserve Com- 
mand associate, has been established as 
the flying component of the 513th Air 
Control Group at Tinker AFB to 
replace active-duty crews operating the 
E-3B/C of the 552nd ACW. 

The 43 Aviano-based F-16C/Ds 
with the 31st FW completed modifica- 
tion to the cockpit lighting system to 
enable pilots to perform missions 
wearing night-vision goggles. The final 
aircraft was returned to service during 
March 1998. 

The 6th 


Special Operations 


Squadron, 16th SOW at Hurlburt 
Field, Florida has acquired two of the 
USAF CASA 212s which were previ- 
ously stationed at Pope AFB with 





Military Aviation Review 





The US Customs Service operates eight specialised P-3 Orions on anti-drug 
smuggling operations. Above is one of four P-3A(CS) aircraft with APG-63 
radar and infra-red turret above the cockpit for passive tracking of aircraft, 
while below is one of four P-3 AEW ‘Blue Eagle’ aircraft. 
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AFSOC’s 
Squadron. 

The 2nd Special Operations Flight at 
Robins AFB, GA has inactivated fol- 
lowing the absorption of the AFSOC 
EC-137D into the US Central Com- 
mand fleet for administrative control. 
The two US CENTCOM EC-135s 
and the EC-135D moved from Robins 
AFB to join the 6th ARW at MacDill 
AFB during 1997, 

The 314th ARS, 940th ARW final- 
ly commenced relocation from 
McClellan AFB, CA to Beale AFB 
with its KC-135Es during January 
1998. At the same time, the headquar- 
ters of the 4th Air Force moved from 
McClellan AFB to March ARB. 


21st Tactics 


Special 


Unit news — Navy and 
Marine Corps 


The move by the deployable fixed- 
wing anti-submarine warfare units 
from NAS Cecil Field, FL to NAS 
Jacksonville commenced during the 
second half of 1997, with VS-24 and 
VS-32 both relocated by mid-Novem- 
ber. Only VS-24 was in residence at 
the time with its S-3Bs, as VS-32 had 
deployed aboard CVN-73/USS George 
Washington by the end of 1997, VS-22 
was in the process of moving by 
December 1997, 

The last P-3 Orion squadron at 
Moffett Federal Airfield, CA (formerly 
NAS Moffett Field) will disestablish in 
January 1999, VP-91 is the unit in 
question, its demise coinciding with 
the disestablishment of the Comman- 
der Reserve Patrol Wing Pacific. On 
the East Coast, VP-68 disestablished at 
NAF Washington, MD (located at 
Andrews AFB) on 31 December 1997 
with its P-3Cs being redistributed 
between other units. VP-11 at NAS 
Brunswick, ME was disestablished on 2 
August 1997, with VQ-11 being estab- 
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lished in its place on the same day. The 
new squadron is equipped with a pair 
of EP-3]s, and a P-3C for support. 

VQ-11 ‘Bandits’ established at NAS 
Brunswick, ME is the Naval Air 
Reserve’s only VQ squadron and flies 
the US Navy’s only two EP-3J Orions. 

The naval air station at South Wey- 
mouth, MA was finally disestablished 
on 1 October 1997, having inactivated 
or transferred its squadrons elsewhere. 
The naval air station at Miramar was 
officially reclassified as a Marine Corps 
Air Station on 1 October 1997. 

NAS Lemoore, CA has been desig- 
nated as home base for the F/A-18E/F 
Super Hornet FRS (Fleet Replenish- 
ment Squadron), which will be VFA- 
122. The squadron will carry on the 
traditions of the former VA-122, 
which trained A-7E Corsair II pilots 
until May 1991. The new VFA-122 
‘Flying Eagle’ is expected to be estab- 
lished in November 1999, 

HMLA-773 Detachment A was 
activated at NAS JRB Willow Grove, 
PA on 1 October 1997. The perma- 
nent detachment’s parent squadron is 
stationed at NAS Atlanta, GA. The 
detachment will fly seven AH-1W 
Super Cobras and four UH-1N Hueys. 

On 1 October 1997, VAQ-128 
‘Fighting Phoenix’ was established at 
NAS Whidbey Island, WA. The new 
squadron is the fifth and last Navy joint 
expeditionary electronic warfare (EW) 
squadron intended to support US Air 
Force expeditionary operations. The 
squadron operates the EA-6B Prowler. 


USAF unit structure review 


The Air Force announced a series of 
planned changes to its structure on 10 
February 1998, most of which will 
come into effect from FY99 (1 Octo- 
ber 1998). The changes are dealt with 
within their respective commands. 


Seen on temporary landing pads at 
Homestead ARB are two anonymous 
USCS Bell 206 JetRangers. The 
cable-cutters and small military 
serials are noteworthy. 


Air Combat Command: The 
524th FS, 27th FW at Cannon AFB 
will transition from Block 40 
F-16C/Ds to Block 30 aircraft, with a 
total of 24 Fighting Falcons involved. 
The 49th FW at Holloman AFB will 
inactivate the 7th FS, whose primary 
role is to train F-117A pilots, with six 
of its nine aircraft joining the other 
two squadrons, while the remaining 
three are placed in attrition reserve. 
The 48th Rescue Squadron at Hollo- 
man AFB will inactivate and its six 
HH-60Gs be redistributed. The 70th 
FS, 347th Wing at Moody AFB, GA 
will lose 12 OA/A-10As during FY99 
and the remaining 12 in FY00 prior to 
inactivation. The 41st Rescue 
Squadron at Moody AFB is to gain six 
HH-60Gs. The 93rd ACW at Robins 
AFB, GA will double its complement 
with a further three E-8Cs added. The 
393rd BS, 509th BW at Whiteman 
AFB will add four B-2As and a T-38A. 
The Ist FW at Langley AFB will gain a 
dozen F-15C/Ds (probably from the 
59th PS, 33rd FW at Eglin AFB). 

Air Education and Training 
Command: The transition phase for 
future fighter pilots following gradua- 
tion, known as the Introduction to 
Fighter Fundamentals, which is 
currently performed at Randolph AFB, 
TX by the 12th FTW and at Colum- 
bus AFB, MS by the 14th FTW, will 
relocate to Moody AFB. The first 
T-38Cs for the role will begin to 
arrive in FY00, with 48 planned to be 
operational by FY01. The 551st SOS, 
58th SOW at Kirtland AFB, NM is to 
increase its complement by one MH- 
53). The 562nd FTS, 12th FTW at 
Randolph AFB began retiring its 
T-43A navigation trainers recently, 
with the first two arriving for storage 
at AMARC, Davis-Monthan during 
September 1997, 

Air Force Materiel Command: 
The 412th Test Wing at Edwards AFB 
retired its three C-23A Sherpas during 
December 1997, effectively ending the 
career of the type with the USAF. The 
unit will also lose an NC-141A 
StarLifter, as well an EC-18 (variant 
unknown), and an EC-135E. The 
wing will gain the first two pre- 
production F-22A Raptors for test and 
evaluation. 

Air Force Reserve Command: A 
group is to be activated at Columbus 
AFB, MS and Vance AFB, OK to 
support associate Flying Training 
Flights to enable AFRC personnel to 
relieve their active-duty colleagues 
training new pilots. Similar units will 
be formed at Randolph AFB and 





Laughlin AFB, TX. The establishment 
of these units will be the first occasion 
the Air Reserve Component will have 
conducted training of new pilots. 

Air National Guard: Not surpris- 
ingly, the bulk of the changes are to 
Air National Guard units. The 111th 
FS is to switch from air defence to a 
general-purpose fighter mission, termi- 
nating the alert commitment at its 
home base. 

The 114th FS/Oregon ANG at 
Klamath Falls International Airport, 
Kingsley Field is to retain the air 
defence mission and convert from the 
F-16A/B (15 aircraft) to the F-15C/D, 
with eight aircraft initially. 

The 119the FS/New Jersey ANG at 
Atlantic City International Airport is 
to add the general-purpose fight mis- 
sion, and retain the alert commitment 
at home base. 

The 134th FS/Vermont ANG is to 
switch to the general-purpose flight 
role, with the alert detachment at 
Charleston AFB, SC being terminated. 

The 178th FS/North Dakota ANG 
at Hector Field, Fargo will retain the 
air defence mission, but will exchange 
its detached alert facility from March 
ARB to Charleston AFB. 

The 179th FS/Minnesota ANG at 
Duluth International Airport is to 
retain the air defence mission with its 
alert detachment being transferred 
from Tyndall AFB to NAS New 
Orleans JRB, LA. 

The 186th FS/Montana ANG at 
Great Falls International Airport will 
assume a general-purpose fighter 
mission with the F-16A/B and termi- 
nate its alert detachment to Davis- 
Monthan AFB. 

The 194th FS/California ANG at 
Fresno Air Terminal will establish an 
alert detachment at March ARB 
instead of at its home station. 

The 198th FS/Puerto Rico ANG at 
Muniz ANGB, San Juan is to transi- 
tion from 15 F-16A/Bs to eight 
C-130Es. 

Pacific Air Forces: The 355th FS, 
3rd Wing at Eielson AFB, AK is to 
gain six OA/A-10As. 


C-130] orders 


Firm C-130] orders now total 83, 
according to Lockheed Martin Aero- 
nautical Systems. Those for the US 
forces now comprise four for the 
USAF, five KC-130J tankers for the 
Marine Corps, nine weather- 
reconnaissance USAF _ Reserve 
WC-130Js, plus eight transports 
and two electronic-reconnaissance 
EC-130Js for the Air National Guard. 
Export orders comprise 25 for the 
RAF, 12 for the RAAF, and 18 for 
Italy, with initial deliveries to the UK 
now expected from July 1998, follow- 


ing de-icing clearance of the vertical 
stabiliser. LMAS also lists a further 63 
C-130] options or planned orders. 
These orders have brought offset 
contracts totalling more than $775 
million to the 50 or so aerospace 
companies in Britain’s C-130J Industri- 
al Support Group (UKISG). This is 
guaranteed at least a 100 per cent 
return on the $1.3 billion programme 
cost of the RAF’s 25 C-130Js from a 
15 per cent share of all Hercules 2 sales. 


EA-6B mishap 


A US Marine Corps Grumman EA-6B 
Prowler flying at a low altitude 
(reportedly 585 ft/178 m) severed the 
lines supporting a cable car at the 
Italian ski resort of Cavalese on 3 Feb- 
ruary 1998, plunging the car to the 
mountainside and killing its 20 
occupants. 

The Prowler was from VMAQ-2 
‘Panthers,’ home-based at MCAS 
Cherry Point, NC but flying from 
Aviano as part of the 31st Air Expedi- 
tionary Wing. The collision with the 
cable damaged the fin and wing lead- 
ing edge of the Prowler. A Marine 
Corps investigation determined that 
the aircraft was flying significantly 
lower than permitted under existing 
rules. The US was expected to prose- 
cute the four-man crew for miscon- 
duct but to deny an Italian request for 
jurisdiction in their case. 


C-32A transport 


Boeing rolled out the first C-32A VIP 
transport in Seattle on 30 January 
1998. The aircraft made its maiden 
flight from Renton Municipal Airport 
on 11 February. The USAF is employ- 
ing commercial purchase procedures to 
buy four C-32A (Boeing 757-200) 
transports (98-0001/0004) plus two 
C-37As (Gulfstream V) (97-0400/ 
0401). They will replace its ageing 
fleet of C-137B/C (Boeing 707-320B) 
transports, which once numbered 
seven aircraft and was down to five at 
the start of 1998. Plans to lease some 
of the new aircraft have been set aside. 

The first of the four C-32As 
(98-0001/0004) was expected to be 
delivered to the 89th Airlift Wing at 
Andrews AFB, MD in April 1998 
following several delays that make the 
aircraft’s delivery about a year later 
than once planned. In anticipation of 
the delivery, the Boeing-owned 757- 
200 being used to test F-22 radar made 
several visits to Andrews to familiarise 
89th members with the type. 


Global Hawk first flight 


The RQ-4A Global Hawk UAV 
(uninhabited air vehicle) reconnais- 
sance aircraft flew for the first time at 
Edwards AFB, CA on 28 February 
1998. Global Hawk air vehicle one 
flew for 56 minutes and reached 
altitudes up to 32,000 ft (9753 m). The 
UAV is powered by an Allison AE 
3007H turbofan rated at 7,600 Ib 


(33.80 kN) thrust. The drone is about 
the size of a large business jet, with a 
118-ft (36-m) wing span and maxi- 
mum take-off weight of 25,600 lb 
(11611 kg). 

DARPA (Defense Advanced 
Research Projects Agency) is develop- 
ing Global Hawk to provide military 
field commanders with a high-altitude, 
long-endurance system that can obtain 
high-resolution, near-real-time 
imagery of large geographic areas. A 
two-aircraft flight test programme is to 
run for one year and be followed by 
operational evaluation by the US 
Atlantic Command. 

The US Air Force claims that on a 
reconnaissance mission the aircraft can 
fly 3,000 miles (4828 km) to an area of 
interest, remain on station for 24 
hours, survey an area the size of the 
state of Illinois (40,000 sq nm), and 
then return to its operating base. The 
maiden flight was 14 months later than 
once planned and fully four months 
after the first taxi test. 


UH-60 upgrade plans 


The US Army is working to define its 
much-wanted upgrade of the Sikorsky 
UH-60 Black Hawk utility helicopter. 
In the process, the Army may create a 
market for a new helicopter engine. 
The General Electric T700 turboshaft 
that now powers Black Hawks may 
not meet the service’s lift requirement, 
which calls for a.capability to routinely 
lift 10,000 Ib (4536 kg) externally, 
compared to 9,000 Ib (4082 kg) today. 
The Army has yet to determine 
whether to proceed with the 
‘enhanced Black Hawk’, also called the 
UH-60X, or to endorse instead a 
SLEP (Service Life Extension Pro- 
gram) that would be a more modest 
upgrade. The Army Aviation Center at 
Fort Rucker, AL was expected to issue 
a report in September 1998 revealing 
how the service would proceed. 
Sikorsky has several proposals to 
upgrade the Black Hawk, including 
leveraging main gearbox and advanced 
rotor blade technology it is using on 
the commercial S-92 Helibus. What- 
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ever version of the ‘enhanced Black 
Hawk’ emerges, it is also likely to have 
a digital cockpit. The digitised cockpit 
being installed in the UH-60Q 
medical evacuation helicopter could 
form the baseline for an instrument 
upgrade for other Black Hawks. 





C-5M 


The USAF is considering an upgrade 
program for its 126 C-5A/B Galaxy 
transports that would improve the 
Galaxy’s reliability. More than 20 per 
cent of C-5A/B missions today are 
postponed or cancelled because of 
technical problems. The C-5M (for 
‘modernised’) programme will include 
an avionics upgrade and re-engining, 
although details have not yet been 
finalised. The USAF considers a C-5 
upgrade to be a cost-effective alterna- 
tive to increasing its planned purchase 
of 120 C-17 Globemaster IIIs. 


Kiowa Warrior upgrade 


Bell and the US Army plan to retrofit 
28 OH-58D Kiowa Warrior armed 
reconnaissance helicopters with 
systems upgrades from late 1998. The 
modernisation effort would include 
installation of an Allison C30R/3 tur- 
boshaft engine equipped with an 
upgraded hot section to improve ‘hot- 
and-high’ performance, plus installa- 
tion of energy-attenuating cockpit 
seats. The engine will be fitted with 
the FADEC that has replaced the cur- 
rent hydromechanical fuel control sys- 
tem on OH-58Ds manufactured since 
March 1997. The Army hopes to 
upgrade 311 Kiowa Warriors by 2006. 


A visit by the ‘Oliver Hazard Perry’- 
class frigate USS Ford (FFG-54) to 
Port Melbourne in January 1998 
provided a glimpse of this HSL-45 
Det 8 SH-60B Seahawk complete 
with FLIR/laser turret. The vessel 
had been part of the Nimitz’s 
battlegroup during operations in 
the Gulf, and the Seahawk’s turret 
had been on operational trials. 





Looking Glass retirement 


The USAF is in the process of retiring 
seven EC-135 Looking Glass airborne 
command posts of the 7th ACCS/55th 
SW that spent more than three decades 
aloft, continuously ready in case the 
Cold War turned hot. The EC-135s 
are being replaced in their ‘Doomsday’ 
mission by E-6B Mercury aircraft. 
One EC-135 (of a fleet that once 
numbered 15) was airborne at all times 
for more than 29 years, ferrying some- 
one ranked up to a four-star general 
who could push the nuclear button in 
case US ground-based command cen- 
tres were wiped out by a surprise Soviet 
nuclear attack. That practice ended in 
July 1990; All of the EC-135s based at 
Offutt AFB, NE were slated for retire- 
ment by December 1998. 





T-3A grounded 


The USAF’s 110 Slingsby T-3A Firefly 
enhanced flight screener (EFS) trainers 
(of 113 built) were reinstated in active 
service by May 1998. The T-3 has suf- 
fered three crashes that have killed six 
people — a trio each of Air Force 
Academy cadets and instructors. 
Grounded since mid-1997, the Fire- 
flies are to receive 10 modifications to 
solve an engine shut-off problem 
caused by fuel vapours. Even then, Air 
Force officers were saying that months 
of further study and tests would be 
necessary before a decision could be 
reached on returning the T-3A to 
service. 
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Sukhoi S-37 Berkut 


The strange case of the Royal Eagle 


Today, the maiden flight of a new 
military aircraft in Russia is a major 
event — and this sense of occasion is 
heightened even more when the 
aircraft is a completely unknown 
type. The maiden flight of the 
Sukhoi S-37 was, perhaps, the most 
important event in Russian aviation 
so far this decade. It took place at 
3:09 p.m. on 25 September 1997, at 
the LII (Lotno-Issledovatelskiy Insti- 
tut) flight test centre airfield, 
Zhukhovskii, near Moscow. Igor 
Votintsev was at the aircraft’s 
controls during this 30-minute flight. 
The new S-37 was accompanied in 
the air by a (two-seat) Su-30 flown 
by Yevgeny Frolov, with a photog- 
rapher in the backseat, recording 
the event. General designer Mikhail 
Simonov and his deputy on the 
S-37 project, Mikhail Pogosyan, 
were watching from the ground. 
Such a prestigious event seems 
worthy of celebration, but the 
Sukhoi bureau seems to be follow- 
ing a curious policy of being ‘eager 
yet afraid’. General information 
about the aircraft is not secret, but 
neither is it available from the 
company. No press releases have 
ever been prepared and little official 
comment has been made. Photos 
of the new aircraft were made 
available to only one publication, 
the monthly Russian magazine 
Aviapanorama (which is reportedly 
produced with considerable support 
from the Sukhoi company, while 


not being directly tied to the 
bureau). Copies of these photos are 
hard to obtain. 

The S-37 Berkut (Royal Eagle) 
came as a surprise to most 
observers, who, for many years, had 
been aware of the existence of the 
other Russian fifth-generation 
fighter, the 1.42/1.44 developed by 
the Mikoyan (latterly MiG MAPO 
and now ANPK MiG) design 
team. Many articles have been 
written about the near-mythical 
MiG 1.42/1.44 over the years 
(1.42 was the designation of the 
initial design, but 1.44 is the actual 
prototype airframe) and many 
guess-work illustrations have 
appeared, while only a handful of 
individuals in Russia have seen it, 
up to now. In the meantime, 
Sukhoi’s S-37 was being developed 
in the shadows — albeit not an 
impenetrable shadow. Immediately 
after the break-up of the Soviet 
Union, between 1991 and 1993, 
once-restricted information suddenly 
became accessible in a haphazard 
and unguarded fashion. Only a few 
years ago a journalist in Russia 
could easily obtain information for 
the possession of which, today, he 
would be imprisoned (and under 
Communist rule he would have 
been shot). During this period, a 
group of French journalists visited 
TsAGI (Central Institute of Aero 
and Hydrodynamics). Among 
many other things, they were 


shown a model of a canard aircraft 
with forward-swept wings (FSW), 
labelled as the S-32 fighter, from 
Sukhoi. Curiously, this ‘discovery’ 
never made the headlines and very 
little reference was ever made to it. 

However, models are always 
being made in design studios and 
nobody could know whether or 
not the S-32 model should be 
taken seriously — until the 75th 
anniversary of TsAGI, which was 
celebrated in December 1993. The 
papers read during the ceremony 
discussed the achievements made 
by this most important centre of 
Russian aviation science. Two of 
the topics presented by the aerody- 
namics faculty dealt with thrust- 
vectoring as a way of improving 
fighter aircraft manoeuvrability, 
and the forward-swept wing concept 
“developed for a new fighter of 
Sukhoi design.” 

Two years later, issue 3-4/1996 
of Russian Air Force Herald (Vestnik 
Vozdushnogo Flota) published a 
short notice about a session of the 
Military Council of Russian Air 
Force held in February 1996. The 
most interesting part of this article 
was a photo presenting Piotr 
Deynekin and Mikhail Simonov at 
a table with two aircraft models. 
One of them was the (now) well 
known Su-35 ‘Flanker’, but the 
other was quite different. The small 
size and poor reproduction of the 
photo made exact analysis difficult, 
but it was clearly a fighter with for- 
ward-swept wings. Its side number 
- ‘32’ - indicated that it was the 
S-32, although its shape had 


changed since the first model was 
presented to the French journalists. 
It was no longer a canard but a 
‘tandem triplane’ — a favoured 
Russian configuration blending 
both canards and rear tailplanes. 

At the turn of 1996 and 1997, 
some Western sources reported 
preparations for the maiden flight 
of the S$-32. This caused much 
consternation in Russia where, 
after rapid discussions behind 
closed doors, it was decided to take 
‘countermeasures’ by changing the 
aircraft’s designation to S-37. 
Spokesmen from Sukhoi could 
then firmly declare that the S-32 
aircraft did not exist. Nor was the 
S-32/S-37 at such an advanced 
stage of development, at that time. 
The S-37 was hurriedly prepared 
for presentation at the MAKS ’97 
exhibition, at Zhukhovskii, in 
August 1997, on condition that the 
aircraft be shown in flight. Although 
the aircraft began ground tests in 
mid-July and performed high- 
speed taxi trials, it did not fly and 
was not ‘ready’ for the show. 

Recent information from US 
sources alleges that as early as 1982, 
i.e. two years before the maiden 
flight of the Grumman X-29 
(America’s well-known FSW tech- 
nology demonstrator), US satellites 
photographed a similar aircraft at 
Saki (Syberski) air base in the 
Crimea (now part of the Ukraine). 


The appearance of Sukhoi’s S-37 
came as a great surprise to most 
observers, though its existence had 
been hinted at for several years. Its 
future is equally unknown. 
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This mystery machine was report- 
edly a single-engined experimental 
FSW design, built by Sukhoi. The 
aircraft, codenamed ‘Syb-A’ (for 
Syberski), was until recently quite 
unknown and no photographs of it 
have been seen in public. Several 
Russian sources are sceptical that it 
ever existed. They point to its 
supposed location at Saki, the Soviet 
naval aviation test centre. In 
August 1982 Saki hosted the ski- 
jump take-off trials of the MiG-27, 
MiG-29, Su-25 and Su-27. It is 
very doubtful that any tests of such 
a radical new aircraft could have 
been carried out at the same time, 
given the very early stage of Soviet 
naval aviation ambitions and expe- 
rience at that time. 

At the same time, however, 
TsAGI did comprehensively 
explore the behaviour of FSW air- 
craft in the wind tunnel, over a 
wide range of speeds (from Mach 
0.2 to Mach 2.0) and at various 
angles of attack (up to 80°). Early 
TsAGI FSW models were based on 
the MiG-23 and similar work was 
undertaken at Novosibirsk, on a 
modified Su-27. Performance was 
optimised for transonic speeds 
(Mach 0.8-1.3) for optimum air 
combat handling. Within this 
speed range, the drag and lift:drag 
ratios of an FSW are more advanta- 
geous than those of conventional 
wings (below this range both wings 
are equivalent, whereas above it a 
conventional wing is better). Air- 
flow is directed inward along the 
wing, moving the centre of pres- 
sure inward also. As a result, the 
wing is less prone to bending, 
allowing the wing design to use a 
higher aspect ratio, with less resul- 
tant drag. At high angles of attack, 
the lift generated by an FSW is 
greater than a conventional wing 
and the effectiveness of ailerons is 
better, although the effectiveness of 
the tailplane is diminished. Taken 
as a whole, these factors can pro 


Sukhoi S-37 Berkut 


vide better manoeuvrability, 
greater range, and shorter take-off 
and landing runs. 

Russian work on such FSW 
designs dates back to the mid- 
1940s and was entirely based on 
captured German technology. The 
concept was directly inherited from 
the Junkers Ju 287 bomber, which 
was captured at Dessau. The first 
four-engined Ju 287 V1 prototype 
flew on 16 August 1944. It made 
17 flights before World War II 
ended, but was damaged as the 
result of an air raid. The Russians 
continued development of the 
uncompleted six-engined Ju 287 V2, 
with the aid of imprisoned German 
designers, at the Junkers plant. In 
January 1946, they began assembly 
of the experimental aircraft 
(Entwicklung Flugzeug) EF-131 
using parts built for the Ju 287 V2. 
It was a three-seat aircraft with 
wing swept forward by 19°50’ and 
with considerable dihedral. It was 
built at Dessau and immediately 
dismantled to be sent to the Soviet 
Union — aircraft design and construc- 
tion were forbidden in occupied 
Germany, as the Russians were 
afraid their German test pilots 
might ‘forget’ to land in the Eastern 
zone. The maiden flight of the 
EF-131 took place on or around 
23 May 1947 at Stakhanovo airfield 
(now Zhukhovskii) with German 
pilot Paul Julge at the controls. For 
several months it stood idle in the 
hangar before being transferred to 
Moscow’s other airfield, Tioplyi 
Stan, but flight tests were not contin- 
ued and eventually the order was 
given (on 21 June 1948) to stop 
the work on EF-131. 

This decision was due to a follow- 
on design, EF-140 bomber, a mod- 
ification of EF-131 with Alexander 
Mikulin AM-TKRD-01 turbojets 
(the EF-140 was built of parts 
prepared for the second prototype 
EF-131). On 30 September 1948, 
the EF-140 made its maiden flight 






























These photographs taken from Russian TV show what is believed to be 
the S-37’s first flight, at Zhukhovskii on 25 September 1997. Of note are 
the makeshift access ladder and the bureau badge on the nosecone. 
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and in the course of testing 
achieved 488 kt (904 km/h; 561 
mph) and a range of 2000 km 
(1,242 miles). A reconnaissance 
version of the EF-140, dubbed 
140-R (doing away with the Ger- 
man abbreviation ‘EF’), with VK-1 
engines developed from the British 
Rolls-Royce Nene, was flown on 
12 October 1949. However, after 
its fourth flight, tests were stopped 
due to strong (and insoluble) vibra- 
tions in the wing. 

Along with the tests of EF-131 
and EF-140 bombers, which did 
not explore wing configurations in 
detail, Russian aerodynamicists 
began their own theoretical and 
experimental research. Most 
involved Pavel Tsybin’s Ts-1 
(Tsybin, single-seat) glider design. 
The wooden Ts-1 was towed into 
the air by a Tu-2 bomber but used 
a PRD-1500 rocket booster to 
attain high subsonic speeds, in a 
dive. Fitted with short unswept 
wings, the Ts-1 attained Mach 
0.87. Later designs were fitted with 
a variety of rear-swept and for- 
ward-swept wing designs. In 1952, 
FSW research in the USSR was 
stopped for it was thought that 
existing metallurgical technology 
could not cope with the high stress 
demands of these designs. In 1978, 
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TsAGI resumed this work in 
response to similar research carried 
out in the USA (the Grumman 
X-29A first flew in 1984). Forward- 
swept wings of proper aeroelasticity 
could now be built of lightweight 
composite materials which could 
cope with directional bending and 
torsion strain. (The first design 
bureau in Russia to build an air- 
craft using composites was Sukhoi, 
with its aerobatic Su-26 of 1984.) 
During the 1980s, TsAGI carried 
out a great number of experiments. 
Its first simple models became 
more and more complex. Initially, 
the tailplanes were moved forward 
to form a canard layout. Later, 
large leading-edge wingroot exten- 
sions were introduced which, 
together with the canards, prevent- 
ed stall of the airflow over the 
wings, improving the lift at high 
angles of attack. Finally, TsAGI 
recommended a fighter with an 
FSW, substantial leading-edge root 
extensions and several effective 
control surfaces (the canards, 
elevons and flaps behind the wing), 
as well as vectored-thrust engines. 
This was the first configuration of 
the S-32, and it reappeared in several 
subsequent designs of other aircraft. 
From the start of work in 1983 
until 1988, the Soviets intended to 





Left: The S-37 is a large aircraft, 
which will certainly count against 
the shipboard role that some 
observers have ascribed to it. 
However, with its large fuel fraction 
and conformal/internal weapons 
carriage, it will make an excellent 
strike aircraft. 


build only an experimental aircraft, 
like the X-29. After 1988, however, 
Sukhoi, and particularly its ener- 
getic general designer Mikhail 
Simonoy, saw the S-32 as a combat 
aircraft: the fifth-generation ‘heavy’ 
fighter. A weapons system was 
developed for it and elements of 
stealth technology introduced. By 
1994, Sukhoi was ready to start 
work on a prototype. 
Aerodynamically, the S-37 is 
one of the most complex aircraft in 
the world, with large ogival strakes 
above the air inlets, canards, for- 
ward-swept wing, leading-edge 
root extensions and twin vertical 
and horizontal tails. The wing has 
been made from 90 per cent com- 
posites and is swept to approxi- 
mately 18°. Its high-lift devices 
include ailerons, slats and trailing- 
edge flaps. The trapezoidal canards 
are much larger than those of the 
Su-35/Su-37 (perhaps twice their 
size). The rear ‘control’ flaps of the 
original S-32 design were trans- 
formed into swept (by about 75°) 
tailplanes, smaller and shorter than 
those of the Su-27. Tailfins are 
similar to the Su-27’s but are canted 
outward slightly, not parallel. The 
fixed air intakes have a circular 
section. The landing gear is the 
same as the Su-35/Su-37. Two 
fairings protruding to the rear on 
both sides of the engines (the star- 
board one is much longer) contain 
electronic equipment. It is likely 
that one of these fairings can 
accommodate a rear-looking radar, 
with ECM equipment in the other. 
At present it is assumed that a spin 
recovery chute is fitted in the 
longer ‘sting’. Very similar ‘stings’ 


The S-37 does not have MiG-29-style 
auxiliary intakes on its LERXes, but 
does have two intakes on the spine, 
which are clearly visible in this 
view. Also of note are the various 
dielectric panels on the spine, nose, 
LERX and fin. 


(also of unequal length) were on 
the model of the S-54 light fighter 
shown at Paris in 1997. There is 
quite a resemblance between S-37 
and S-54, and perhaps an FSW 
development of the latter is on the 
drawing board. Mikhail Simonov 
became very attached to the ‘tandem 
triplane’ configuration applied to 
developments of his Su-27, and — 
together with the FSW — also 
introduced them to the unbuilt S-47 
light attack aircraft and to the S-84 
and S-86 executive aircraft designs. 

Sukhoi has not disclosed any 
hard data for S-37, but some ‘con- 
trolled leaks’ have been allowed. 
This information should be taken 
with some reservations. Only the 
aircraft’s dimensions are certain: 
22.6 m (74 ft 2 in) in length (with- 
out pitot tube) and 16.7 m (54 ft 
9.5 in) in span. The S-37 is too 
large for the standard shelters in 
Russian fighter bases and has been 
designed with folding wings — the 
wing spans of the largest current 
Russian fighters, MiG-31 and Su-27, 
are 13.5 m (44 ft 3.5 in) and 14.7 m 
(48 ft 3 in), respectively. The folding 
wings may also facilitate the possible 
use of the S-37 as a carrierborne 
aircraft. Mikhail Simonovy certainly 
intends to adapt S-37 for use on 
aircraft-carriers as a successor to the 
Su-33 (Su-27K). The S-37 has a 
low approach speed and flat 
approach attitude, conducive to 
carrier operations, thanks to its 
wing characteristics. The normal (i.e., 
typical combat mission) take-off 
weight quoted as 24000 kg (52,910 
Ib) is an underestimate; it cannot be 
the case that the S-37 is lighter 
than its smaller forerunner, the 
Su-37. The take-off weight of the 
latter, in a normal air-combat con- 
figuration, is 25670 kg (56,591 Ib) 
including 1400 kg (3,086 lb) of 
weapons and reduced fuel. Twenty- 
four thousand kilograms was prob- 
ably the S-37’s weight on its first 
flight, and normal take-off weight 
will be approximately 27000- 
28000 kg (59,524-61,728 lb), 
while the maximum weight 
certainly exceeds 35000 kg (77,160 Ib). 
The given figures of 2200 km/h 
(1,367 mph) for speed seem exag- 
gerated, however. The S-37’s fixed 
air intakes should limit its speed to 
1800-2000 km/h (1,118-1,242 mph). 
No information about the range of 
the S-37 is available but it certainly 
exceeds 4000 km (2,486 miles). 
The aircraft has no air-to-air refu- 
elling system as yet. 























The next problem to be solved 
by the aircraft designers is the 
acquisition of engines. Taking into 
account the estimated normal take- 
off weight of 27000-28000 kg 
(59,524-61,728 lb), and the known 
requirement of the Russian air 
force that the thrust-to-weight 
ratio for its next-generation fighter 
should be 1.3:1, the total thrust of 
S-37’s engines should be 344.2- 
356.9 KN (77,393-80,249 Ib). 
According to the ‘quasi-official’ 
information, the total thrust of 
engines installed presently in the 
S-37 is “25 tons” (245.1 kN; 
55,110 Ib) — which seems lacking. 

Two new-generation engines 
are available with the thrust 
required for the S-37’s needs. The 
first is the Saturn AL-41F, as provided 
for the MiG 1.44. This engine is 
rated at about 176 kN (39,575 lb), 
and has a flat two-dimensional vec- 
toring (+15°/-15°) nozzle. Fitting 
this engine to the S-37 would follow 
long years of Sukhoi tradition: Saturn 
engines have been applied to the 
Su-27 (AL-31F), Su-17 and Su-24 
(AL-21F) and, before that, to the 
Su-7, Su-9 and Su-11 (AL-7F). 
However, tradition is not an over- 
whelming argument; MiG aircraft 
have been traditionally equipped 
with Salyut engines, but for the 1.44 
the AL-41F was chosen. Salyut also 
developed an engine similar to the 


Soon after its maiden flight the S-37 
gained large (Cyrillic) OKB Sukhoi 
titles on its forward fuselage. 


AL-41F. It is the 176-KN (39,575-Ib) 
vectored-thrust R-79M, a version 
of the R-79V-300 applied to the 
Yak-41 VTOL fighter 10 years 
ago. Both these engines, R-79M 
and AL-41, have an equal chance 
in the future with the S-37. For 
the time being, neither is available 
to the S-37 designers, as both are 
still undergoing ground and air 
tests. The S-37 prototype was 
fitted with the most powerful of 
extant Russian fighter engines, the 
MiG-31’s Aviadvigatel D-30F6, 
rated at 93.2 kN (20,956 lb) dry 
and 152 kN (34,177 lb) in after- 
burner. These engines are far from 
ideal and are incapable of vectored- 
thrust flight testing. 

Some 14 years ago, specific 
requirements were set out by the 


Soviet air force for its fifth-genera- 
tion fighter. The new aircraft must 
have an all-aspect close air combat 
capability (with the ability to attack 
targets in any position, including to 
the rear); a ‘multi-channel’ medium- 
and long-range engagement capa- 
bility (including simultaneous 
attack against several separate BVR 
targets); reduced radar and infra- 
red signature of the aircraft and its 
systems; supercruise; automatic 
operation of all board systems; 
autonomy of action provided by 
new navigational systems and tactical 
displays in cockpit; and short take- 
off and landing performance. 

The S-37 (with target engines) 
will meet the air combat, super- 
cruise (Mach 1.3-1.5) and take-off 


and landing requirements. With 








On 27 March 1998, Mikhail Pogosyan, 
the Chief Designer of the S-37 became 
General Manager of the entire AVPK 
Sukhoi (Sukhoi Aviation Military- 
Industrial Complex) concern. He 
now has the power to allocate funds 
to the project, should he so desire. 


the right engines, the S-37 will be 
able to outmanoeuvre the Su-37, 
which is the current, unequalled, 
close-in air combat benchmark. 
The S-37 is ‘stealthier’ than any 
other flying Russian aircraft — but 
it is not a ‘stealth’ aircraft and yields 
in this respect to F-22 and (proba- 
bly) to 1.44. It has none of the 
substantial signature-reducing air- 
frame features built into the F-22 
(at enormous cost) from its begin- 
ning. Nevertheless, care has been 
taken with some essential factors 
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Above and below: The roots of all Russian FSW development lie with the 
Junkers Ju 287 (above)/ This is the Ju 287 V1 prototype. The Ju 287 V2 was 
captured by the Red Army in 1945 and moved to Zhukhovskii, where this 
photo was taken in 1948 (below). The Ju 287 V2 was further developed and 
flown in the USSR as the EF 131, in the hands of the OKB-1 bureau. 








for reducing the radar signature. 
The S-37’s air intake trunks are 
curved in order to screen the 
engine compressors. Basic arma- 
ment is to be carried conformally 
under the fuselage, but not inside a 
weapons bay like the F-22 or 1.44 
(a production version of the S-37 
may yet have an internal bay). The 
forward-swept wing itself is a 
stealthy feature as radar waves are 
reflected from its leading edge into 
the fuselage and not back into 
space. The airframe skin is made of 
radiation-absorbing material (in this 
technology the Russians have been 
considerably successful, reportedly), 
and the composites used for struc- 
tural parts are another means of 
reducing the radar signature. Sukhoi 
officials say that the effective radar 
cross-section of the S-37 is one 
order of magnitude (i.e., 10 times) 
less than that of existing Su-27s. 
The S-37’s infra-red signature 
may be reduced by cooling the 
exhaust flow from the engines, and 
screening the nozzles. None of 
these solutions has been applied to 


bo 
bo 


the S-37 prototype for the time 
being, but they are certainly 
intended for the target powerplant. 
Remaining air force require- 
ments concern the equipment 
rather than the aircraft itself. The 
weapons system of S-37 is still an 
unknown, and has certainly not yet 
been installed in the aircraft. The 
arrangement of the weapons control 
system will be probably similar to 
that of other Russian fighters, both 
extant and under design, i.e., the 
main radar will be combined with 
a small rearward-looking radar, 
with an electro-optical sight/IRST 
and a helmet-mounted sight. 
Several fire control systems and 
radars are eligible for the S-37. It 
will certainly be equipped with an 
electronically scanned phased-array 
radar. Among the Russian radars of 
this class, the closest to operational 
readiness is the Su-37’s NO11M 
unit. The NO11M is developed by 
NIIP (Nauchno-Issledovatelskiy 
Institut Priborostroyenya), based at 
Zhukhovyskii. This radar can track 
both air and surface targets, has 
































Above: Pavel Tsybin pioneered 
original FSW research in the Soviet 
Union. This is his late 1940s LL-3 
design (with wing swept forward to 
40°) which was towed into the air by 
a Tu-2 and then powered by its own 
PRD-1500 rocket engine. 


automatic terrain-following and 
avoidance modes, and surface mapping 
capability. It can simultaneously 
track (at least) 15 air targets and 
engage four to six. Detection range 
against a target of 2 m* (21.5 sq ft) 
radar cross-section is quoted as 80- 
100 km (50-62 miles) in a head-on 
engagement or 30-40 km (19-25 
miles) in a tail-chase. The NO11M 
can be combined with the small 
N012 rearward-looking radar, for 
self-defence. 

A longer-term solution comes in 
the shape of the N014 radar for the 
MiG 1.44, developed by the same 
NIIP team. No details of its perfor- 
mance or development status are 
known. Radars built by the 
Moscow-based Phazotron (NIIR) 
firm should be also considered. 
Although the Su-27 and its deriva- 
tives are traditionally equipped 
with NIIP radars, Phazotron is 
actively trying to break this 
monopoly. It is offering the Zhuk- 
Ph (Beetle) phased-array radar for 
the Su-35/Su-37, and the Sokol 
(Falcon) radar is proposed for the 
future S-54 light fighter. It is prob- 
able that some version of the Sokol 
will be applied to the S-37. The 
Sokol developed for the S-54 will 
have a detection range of 180 km 
(112 miles) against a target of 3 m? 
(32 sq ft) cross-section and will be 
capable of tracking 24 targets 
simultaneously, and engaging six. 
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Above: This is one of the FSW 
models developed by TsAGI during 
its renewed bout of interest in such 
designs, during the 1980s. 


The basic weapons set, including 
(probably) R-77M (AA-12 ‘Adder’) 
medium-range missiles and R-73 
(AA-11 ‘Archer’)/R-74 short- 
range missiles, will be carried 
conformally under the fuselage. If 
necessary, more weapons can be 
carried on external hardpoints. The 
S-37 is fitted with a gun port 
(probably for a Gsh-301 30-mm 
cannon) in the starboard strake, 
above the inlet. As in the case of 
the Su-37, the warload will be 
8000 kg (17,637 Ib), or more. The 
aircraft will be able to carry all 
types of existing and future Russian 
air-to-air weapons (such as the 
huge KS-172/AAM-I long-range 
hypersonic AAM) as well as air-to- 
surface missiles, such as Kh-31 (AS- 
17 ‘Krypton’), Kh-35 or the Kh-41 
(3M80 Moskit). 

In its first phase of tests, completed 
on 27 November 1997, the S-37 
made eight flights — each time 
flown by Igor Votintsev. It was 
reported that the surface area of the 
tailfins was insufficient and that 
they will be increased by adding 
inserts at the tailfin roots (like the 
changes made to the Su-35 com- 
pared to the Su-27). In April 1998 
the S-37 made another series of (at 
least three) test flights, with its 
configuration unchanged. Modified 
tailfins, and production-standard 
engines, are now expected to be 
fitted to the second prototype. 


More than anything, the S-37 is a 
statement of intent by Sukhoi, to 
prove that it still has the resources 
and technical capabilities to function 
as a combat aircraft design bureau. 


The S-37 remains an enigma. At 
first, the Russian press presented it 
as “the world’s most modern fighter 
aircraft, equal to or even better than 
the F-22” and “delayed in respect 
to F-22 by two weeks only” (com- 
paring the first flight date of the 
S-37 with that of the first pre-series 
F-22A). This enthusiasm soon abated. 
It was stated that the “S-37 is not 
yet a fighter aircraft” and that neither 
its avionics nor engines were ready. 
The forward-swept wing itself 
needs more trials and, perhaps, 
some design changes. The strongest 
blow came from the military. The 
official presentation of the S-37 at 
Zhukhovskii, on 18 October 1997, 
was attended chiefly by ‘third-class’ 
officials, with General Victor 
Chirkin, deputy chief of the air 
force’s test centre, as the senior 
officer. On 29 November, Krasnaya 
Zvezda (Red Star), the newspaper 
of the Russian Ministry of 
Defence, published a certainly not 
incidental article which effectively 
said that the air force was not 
interested in the S-37; it read, 
“The Sukhoi’s novelty is as an 
experimental aircraft and there is a 
long way to go before it will be 
transformed into a combat one,” 
and “a great technical and econom- 
ical risk” is involved in making it a 
prospective fighter. The author of 
this article went on to say that 
comparing the S-37 with the F-22 
is as inaccurate as comparing the 
experimental X-31 with the com- 
bat-capable Su-37. As a final blow, 
more accurate dates from the F-22 
programme history were included, 
such as the 1990 maiden flight of 
the YF-22 — not two weeks but 
seven years before the S-37. 

Earlier, on 31 January and 1 
February 1996, a session of the Air 
Force Military Council was attended 
by heads of design bureaux (the 
photo of the S-37 model on the 
table was taken during this meeting). 
It was then that the fundamental 
decision was made against the S-37: 
the armed forces estimated the aircraft 
as “not prospective from the point 
of view of air force re-equipment 
within 2010-2025.” 

The comments of the Sukhoi 
company are also restrained. During 
the Dubai air show in November 
1997, Mikhail Simonoy stressed 
the experimental character of the 
S-37 as a progressive step in 
exploring post-stall manoeuvrability 
after the advances of the Su-37. He 
also confirmed that the company 
does not receive any financial sup- 


port for the programme from 
Russian air forces. 

Under such circumstances, will 
the S-37 ever perform as a true 
combat aircraft? Certainly, at pre- 
sent, it is much more than a pure 
proof-of-concept aircraft. Work on 
the avionics system is already well 
advanced. The most important 
question concerns money. Mikhail 
Simonovy could afford to build the 
S-37 ‘shell’ using funds received 
from export contracts for Su-27 
and Su-30, but now external sup- 
port is necessary. The S-37 project 
is fully supported by President 
Boris Yeltsin’s aviation and space 
advisor Air-Marshall Yevgeniy 
Shaposhnikov (former comman- 
der-in-chief of Soviet Air Force). 
The ‘hostile indifference’ of the air 
force may change following the 
dismissal of C-in-C Piotr Deynekin, 
who was an opponent of the S-37. 
Furthermore, Yuri Klishin the 
chief of armaments for the Russian 
air force recently said that he does 
not think the S-37 is a ‘dead end’, 
However, the repeated changes of 
commanders and advisors in Russia 
are occurring much faster than the 
development of any aircraft. More- 
over, nobody knows how the 
struggle for the control of the 
Sukhoi company and its associated 
factories, waged by the two big 
Russian financial groups ONEK- 
SIMbank and Inkombank, will 
affect the fate of the S-37. Even a 
merger of MiG and Sukhoi has 
been postulated, which is an indi- 
cation of how the fortunes of MiG, 
once Russia’s premier combat air- 
craft manufacturer, have fallen. 

For a long time the (Western) 
press wrote exclusively about the 
MiG 1,.42/1.44, passing over the 
S-37 (S-32) — but now it is the 
1.44 that is in danger of being for- 
gotten. As a result, ANPK MiG 
and its newly appointed general 
manager Mikhail Korzhuyev are 
pushing hard to get their fifth-gen- 
eration fighter into the air. The 





prototype MiG 1.44, also dubbed 
the MFI (MnogoFunktsional’nyi 
Istrebitel/multi-function fighter), 
has languished in an unairworthy 
condition at Zhukhovskii for sev- 
eral years. At the time of writing 
(early 1998), a first flight is finally 
in prospect — perhaps in time for 
the Moscow Aerospace Salon in 
August 1998. 

It remains the case that if any of 
Russia’s ‘fifth-generation’ aircraft 
ever enter service, it will probably 
be the MiG aircraft. Despite 
appearances, it remains the more 
advanced design and meets, without 
exception, all conditions required 
by the Russian air force. Anatoliy 
Belosvet, of ANPK MiG, called 
the 1.44 the “only Russian fifth- 
generation fighter” and he mock- 
ingly but correctly pointed out that 
the designers of the S-37 have 
much “heavy and creative work” 
ahead of them before their aircraft 
will be a true fighter. Sukhoi has 
definitely won the first round of 
the publicity race, but ANPK MiG 
could have also flown its aircraft 
with a temporary engine and 
empty interior much earlier — had 
it wished to do so. In December 
1994, the MiG 1.44 made its first 
high-speed taxi trials. However, 
the policy of the MiG company 
over the years has been different to 
that of Sukhoi. Assuming that an 
aircraft in the class of 1.44 has little 
chance of being exported, the 
company is not interested in 
investing its own money in it and 
so development work is limited by 
the funds granted by the Russian 
Ministry of Defence. In summer 
1997, the Russian defence minister 
Igor Sergeyev promised that the 
money for completing the con- 
struction and beginning flight tests 
would be granted within several 
months — although these months 
passed and no money appeared. 
Now, after the spectacular step of 
Simonov, perhaps the 1.44 will 
also move ahead. 
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Another unanswered question 
about the S-37 concerns the ‘S-37’ 
designation itself. It is somewhat 
confusing that the designations 
Su-37 and S-37 have been assigned 
to two successive fighters which 
are quite different from each other. 
S-32, the former designation of 
today’s S-37, was used 30 years ago 
by Sukhoi for its Su-17 fighter. 
Su-32 (not S-32) was also applied, 
for a period, to the piston-engined 
trainer that became the Su-49, and 
is now applied to export versions 
of the Su-27IB (Su-32FN). There 
are also two S-54s, Apart from the 
current light fighter, this designation 
was also used for the Su-17M4. 
Neither is the S-37 designation 
new — it was used for a multi-role 
fighter aircraft designed for Warsaw 
Pact use in the early 1980s, by 
Vladimir Babak, who is now the 
president of Sukhoi Shturmoviks 
consortium established in 1992. 
This firm continues the develop- 
ment of the Su-25 and Su-39 
attack aircraft and is working on 
other aircraft designs. Relations 
between Mikhail Simonov and 
Vladimir Babak have been 
described as ‘not too friendly’ and 
on several occasions Simonov ‘took 
away’ the names of Babak’s aircraft. 
For example, when Babak named 
his Su-25T attack aircraft as the 
Su-34, Simonov immediately 
assigned the same to the Su-27IB. 
When the Su-25T received the 
successive designation Su-39, 
Simonov used the same name for 
the Su-32 trainer (but only for a 
short time, as, soon afterwards, this 
aircraft was renamed Su-49). A 
similar conflict has now arisen with 
the S-37. In spite of several years of 
silence in the press, Babak’s S-37 
project is still being developed by 
Sukhoi Shturmoviks in the form of 
its ‘237’ aircraft (2 stands for two 
engines) — quite a different animal 
from Simonoy’s S-37 which sur- 
prised the whole world, that grey 
day in Moscow. Piotr Butowski 
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EH Industries AW520 Cormorant 





Canada’s ‘all-new’ SAR saviour 


On 5 January 1998, the Canadian 
Minister of National Defence, Art 
Eggleton, announced that the EH 
Industries AW520 Cormorant had 
been selected to replace the ageing 
CH-113/A Labrador fleet in the 
SAR role. The announcement has 
resulted in some embarrassment for 
the Liberal government, now in its 
second term, which cancelled the 
previous Progressive Conservative 
government's purchase of 50 
EH101s (35 for the maritime role 
and 15 for SAR) as one of its very 
first actions upon taking office in 
November 1993. Worldwide orders 
for the EH101 are now approach- 
ing 100, for the British and Italian 
Navy’s and paramilitary customers 
in Japan and Saudi Arabia. 

However, the government’s 
announcement states that the 
Cormorant is not the EH101, but 
is, in fact, a “civilian utility aircraft, 
(a) fully-certified, off-the-shelf 
helicopter.” The announcement 
further states that it is “much 
simpler, less expensive, without the 
system ruggedness and redundancy 
of the previous military specifica- 
tion (ASW) naval variant. It has 
simpler avionics, a less complex 
power distribution system, and a 
civil specified databus.” Other 
differences include a single rescue 
door with both hoists on the same 
side, and no FLIR — something that 
could reasonably be expected to be 
included in a SAR helicopter. 

The government also claims that 
the Cormorant (an official designation 
and name have yet to be announced) 
is “significantly cheaper because 
tooling, engineering, and learning 
costs have been absorbed by the 





developer and the initial buyers of 
the helicopter.” 

All of this is a case of putting on 
a brave face to justify the purchase 
of essentially the same helicopter 
that the same government cancelled 
and for which Canadians had to 
pay cancellation penalties of 
Cdn$478.3 million, of which $143 
million was the SAR helicopters’ 
share, the rest being for the mar- 
itime variant’s cancellation. Deliv- 
eries are to commence in mid- 
2000 and are to be completed by 
the spring of 2002. The current 
phase-out date for the Labrador 
fleet is 2001, which means there 
will be a shortfall in rotary-wing 
SAR capability for nearly a year. 

Current CH-113 and CH-113A 
Labrador operators are 103 Squadron 
in Gander, Newfoundland, with 
two examples; 413 Squadron in 
Greenwood, Nova Scotia, with 
three; 424 Squadron in Trenton, 
Ontario, with three; and 442 
Squadron in Comox, British 
Columbia, with three. Except for 
103 Squadron, all of these units also 
operate fixed-wing SAR aircraft. 
442 flies CC-115 Buffalos, while 413 
and 424 have CC-130E Hercules. 

Still awaited is an announcement 
regarding the replacement of the 
almost-as-old CH-124A and B Sea 
Kings. Some observers think that it 
is extremely unlikely that the 
EH101/Cormorant will be select- 
ed. Having been embarrassed once, 
they say, there can be little possibility 
of it happening again — others 
strongly disagree. 

The three unsuccessful finalists 
for the SAR contract were the 
Boeing CH-47D Chinook, Euro- 


copter Cougar Mk 2, and Sikorsky 
Maplehawk (a proposed derivative 
of the H-60, combining features 
from several variants). The relatively 
small Maplehawks would have 
acted as a stepping stone to a SAR 
version of Sikorsky’s S-92 helicopter 
(which is still yet to fly), a much 
larger and more suitable design. It 
is believed that the CH-47D was a 
close second, falling out of con- 
tention due to its higher price. No 
other operator uses the CH-47 as a 
dedicated SAR helicopter. A total 
of seven companies responded to 
the November 1996 Request for 
Proposals (RFP). In addition to the 
three mentioned, the others were 
two Westernised Russian types — 
the Kamov Ka-32 offered, in two 
versions, by MacDonald Detwiller 
and as the Kazan, by Kelowna 
Flightcraft — and a Polish-built 
machine, the PZL Anaconda (based 
on the W-3 Sokol). All three 
dropped out of contention in early 
1997, 

Sources close to the competition 
all admit that it was a hard-fought 
one which at times went beyond 
normal business practice. It has 
been reported that both US com- 
panies made allusions to the fact 















Canada currently operates a mix of 
CH-113 and CH-113A Labradors for 
SAR duties. The CH-113A, as seen 
here, has more cockpit glazing than 
its predecessor. 


that the future of their (extensive) 
facilities in Canada would be in 
doubt, in the event of a ‘negative’ 
decision by the Canadian authori- 
ties. It remains to be seen whether 
Boeing follows through on an open 
‘threat’ it issued prior to the deci- 
sion: that if the government failed 
to select its entrant, then it would 
close its operation at Arnprior, 
Ontario, where it currently does 
depot-level overhauls of the 
Labrador fleet. Technically speak- 
ing, Boeing is not entirely out of 
the running, as the announcement 
of the selection of the Cormorant 
is subject to the conclusion of final 
negotiations. The actual announce- 
ment was made the very day on 
which the bids were due to expire. 
It is also believed that Euro- 
copter offered to pay Canada’s 
remaining EH101 cancellation 


The sale of the AW520 Cormorant to 
Canada was led by Agusta, which 
has special responsibility for 
marketing the aircraft to that 
country, within EHI. 











Right and below right: The slightly 
unusual designation for Canada’s 
SAR EH101s —- AW520 - incorporates 
the initial letters of Agusta and 
Westland plus the EH101 sub-type 
designation for these helicopters. 
EH101s for the Royal Navy are 

-510s, those for Italy are -500s. The 
Cormorants have yet to be allocated 
an Official Canadian Forces 
designation or service name. 

costs, from the original deal, as part 
of its Cougar package. It seems 
certain that agreement was reached 
between EHI and the Canadian 
government on the repayments of 
those cancellation penalties — but it 
should also be pointed out that the 
Cormorant was always the preferred 
defence forces option and the heli- 
copter which most matched the 
original specification. The Defence 
Minister said that the total cost of 
the Canadian search and rescue 
helicopter (CSH) programme will 
be no more than Cdn$790 million, 
of which a maximum of $593 
million will go to EH Industries. 
Aside from a small ‘contingency 
fund’, the rest is for DND’s project 
management, logistics support, 
spares and training. 

While the Minister claims that 
the Cormorant is an “off-the-shelf, 
non-developmental” helicopter, 
the chief difference between it and 
the version previously selected are 
its certification criteria. While the 
Cormorant has the rear ramp of 
the civil utility version, and will be 
fitted with (probably) two winches, 
the airframe lacks only the blade- 
folding mechanism of the ‘military 
spec’ version selected earlier. The 
‘new’ aircraft has been certified 
under less demanding, and less 
costly, civil rules, which makes a 
major contribution to its overall 
reduction in price. 

The Cormorant will replace the 
Labrador fleet, the first of which 
entered service in 1963. The Royal 
Canadian Air Force was given 
responsibility for search and rescue 
in 1947 and the Minister of 
National Defence is the ‘lead Min- 
ister’ for Canada’s national SAR 
system. Operational responsibility 
is shared with the Department of 
Fisheries and Oceans (through the 
Canadian Coast Guard), Parks 
Canada, the Royal Canadian 
Mounted Police, other federal 
departments and agencies, and 
volunteer organisations such as the 
Civil Air Search and Rescue 
Association (CASARA). Rescue 
Co-ordination Centres are located 
in Halifax (Nova Scotia), Trenton 
(Ontario), and Victoria (British 
Columbia). 

Having the world’s longest 
coastline and the second-largest 
area of any country, Canada presents 
a wide array of geographical fea- 





tures, ranging from the Rocky 
Mountains to the Prairies, and 
includes a substantial amount of 
territory north of the Arctic Circle. 
Extreme climate and seasonal 
weather conditions, combined 
with its geography, make Canada a 
severe challenge for SAR aircraft 
and crews. 

The RFP called for a SAR heli- 
copter with a range of at least 500 
miles (800 km), a cruise speed of at 
least 120 kt (138 mph; 221 km/h), 
and some ability to recover from 
an engine failure at most points of 
flight, to hover at 6,000 ft (1830 m) 
above sea level, and to fly in icing 


Labrador 


500 nm (925 km, 575 miles) 
105 kt (194 km/h, 121 mph) 
Safe recovery only 

during cruise conditions 
5,000 ft (1524 m) ASL 
21,400 Ib (9707 kg) 

Two x 158-GE-8F 
Prohibited 

810 cu ft (22.93 m*) 
Provided 

Not provided 

Not provided 

Not provided 


Range: 
Cruise Speed (at Gross Weight): 
One Engine Failure Performance: 


Hover Rescue Altitude: 
Gross Weight: 
Engines: 

Flight in Icing: 

Cabin Size: 

Rear Ramp: 

Auto-pilot: 

Auto-hover: 

EFIS (glass cockpit): 





conditions. In addition, the cabin 
had to be big enough to accom- 
modate five aircrew and 10 passen- 
gers/survivors, plus equipment for 
the SAR Techs. In order to allow 
as many bidders as possible, few 
requirements were made mandatory. 
The others were rated on a sliding 
scale with points awarded accord- 
ingly. For example, while a con- 
tending helicopter had to have a 
search endurance of five hours (i.e., 
the mandatory requirement), it 
could have a search endurance up 
to 12 hours (i.e., the rated require- 
ment). Thus, it would be awarded 
extra points for search endurance 


Safe recovery from 


Not specified 
Not specified 


Optional 
Mandatory 
Optional 
Optional 


Required CSH performance 


500 nm (925 km, 575 miles) 
120 kt (222 km/h, 138 mph) 


most points of flight 
6,000 ft (1829 m) ASL 


Permitted in light icing 
At least 352 cu ft* (9.96 m*) 





beyond five hours. This process 
allowed for a very flexible ranking 
and point-scoring system which 
accommodated smaller and larger 
helicopters, and manufacturers 
were able to put forward what they 
considered to be the ideal combi- 
nation of operational capability and 
price. The total points were divided 
into the bidder’s proposed price to 
determine a cost per point which 
provided the basis for the final 
decision. 

The Cormorant purchase will 
result in industrial and regional 
benefits (IRBs) in the following 
regions over the eight years of the 
contract (in 1997 Canadian dollars): 
Quebec $295 million, Ontario 
$135 million, Western Canada $80 
million, and Atlantic Canada $40 
million. The consortium includes 
Bombardier (Montreal, Quebec), 
Canadian Helicopter Corporation 
(St John’s, Newfoundland), and 
Bristol Aerospace (Winnipeg, 
Manitoba), as well as several other 
suppliers. An estimated 5,000 per- 
son-years of employment will 
result. 

Funding for the new helicopters 
is provided for within DND’s 
existing 1997 budget, despite 
defence spending being slashed by 
23 per cent since 1993. 


Jeff Rankin-Lowe, with additional material 


Cormorant 


530 nm (981 km, 610 miles) 
145 kt (268 km/h, 166 mph) 
Safe recovery from 

any point of flight 

8,000 ft (2438 m) ASL 
32,200 |b (14606 kg) 

Three x GE T700-T6A1 
Permitted in light icing 

975 cu ft (27.6 m*’) 

Provided 

Provided 

Provided 

Provided 


* 352 cu ft was the mandatory operational requirement; cabin size greater than this was a rated requirement. 
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Republic of Singapore Air Force 
Singapore upgrades fighter forces 


Standing at the crossroads of 
Southeast Asia, and forming a vital 
economic bridge between the 
West and the Far East, Singapore’s 
importance and influence is out of 
all proportion to the physical size 
of the island state. Spending an 
average 6 per cent of its GDP on 
defence, the nation has established 
arguably the most potent air arm in 
the region. At present, the cutting 
edge of that air arm comprises one 
squadron of F-16A/B Block 
15OCUs (No. 140 Sqn), three of 
F-5E/Fs (Nos 141, 144 and 149) 
and three of re-engined A-4SU 
Skyhawks (Nos 142, 143 and 145 
Sqns). These are supported by a 
four-aircraft squadron of Northrop 
Grumman E-2Cs (No. 111 Sqn), 
various helicopter units and two 
tanker/maritime patrol/transport 
squadrons (No, 121 with Fokker 
50s and No. 122 Sqn with 
C/KC-130s), 

Singapore’s neighbours have 
shown a strong increase in capability 


in recent times, and it has become 
vital for the Republic of Singapore 
Air Force to enhance its forces to 
maintain supremacy in the region. 
This has resulted in an ongoing 
policy of new acquisitions and 
modernisation programmes. 
Tanker forces are to be dramatical- 
ly enhanced by the acquisition of 
four Boeing KC-135Rs, although 
two will be retained at McConnell 
AFB, Kansas, for training purposes. 
Singapore’s most limited resource 
is airspace, and a large proportion 
of its training commitments are 
undertaken overseas, in the United 
States, Australia and, in the near 
future, France. 

In terms of fighters, the most 
important development has been 
the order for 42 new F-16C/Ds. 
The contract covers 22 F-16Cs and 
20 F-16Ds. A dozen aircraft are to 
be leased from Lockheed Martin 
(with an option to buy) and used 
to replace the F-16C/Ds currently 
used for training in the United 
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States. These Fighting Falcons are 
on a 30-month lease from the 
USAF, and are based at Luke AFB, 
flown by the 425th Fighter 
Squadron of the 56th Fighter 
Wing. 

Singapore’s new F-16s are to the 
latest Block 52 standard, powered 
by the Pratt & Whitney F100-PW- 
229 Improved Performance 
Engine. All are equipped with 
wide-angle HUD, APG-68(V)5 
radar and AIFF (Advanced Identifi- 
cation Friend or Foe), the latter 
distinguished by an antenna array 
forward of the cockpit. Of most 
interest are the F-16Ds, at least 
some of which have been complet- 
ed with the ‘fat-back’ swollen spine 
pioneered by Israel’s F-16D Block 
30s. The spine fairing provides 
additional avionics capacity for the 
air-to-ground (especially SEAD) 
mission, and in the case of the 
Israeli aircraft houses the Elisra SPS 
3000 self-protection jamming 
system. 

Singapore has also acquired the 
Lockheed Martin Sharpshooter pod 
for its F-16s, this being a down- 
graded version of the LANTIRN 


oy 


targeting pod. Containing a narrow 
field-of-view FLIR and a range- 
finder/designator, the Sharpshooter 
allows autonomous delivery of 
laser-guided weapons. Singapore is 
known to have the 500-lb GBU- 
12 Paveway II in its inventory. 
AGM-65 Mavericks would also be 
used in conjunction with the F-16s. 

Delivery of the new-batch 
aircraft began in the spring of 1998. 
The five F-16As and two F-16Bs 
which survive from the initial pur- 
chase are undergoing the Falcon Up 
structural upgrade. No announce- 
ment has been made regarding 
their future. 

1998 also saw the full entry into 
service of the upgraded Northrop 
Grumman F-5 after two years of 
flight tests. The F-5 modification 
programme began as early as 1989, 
resulting in two flyable prototypes 
(one F-5E and one F-5F), the first 
of which took to the air in January 
1996. A production go-ahead was 
received soon after, and the first 
squadron, No. 144 Sqn at Paya 
Lebar, achieved IOC on 7 January 
1998. 

Prime contractor for the 
upgrade, which results in the 
aircraft being redesignated as F-5S 
(single-seaters) and F-5T, is Singa- 
pore Technologies Aerospace 
(STAe), with the Israeli company 
Elbit acting a systems integrator, 
STAe had earlier performed a 
modest upgrade to Venezuela’s 
VF-5A/D fleet, and had converted 
eight of Singapore’s F-5Es to 
RF-5E Tigereye status, in addition 
to its major part in upgrading and 


Singapore is the second operator 
(after Israel) of the swollen-spine 
F-16D. The aircraft below carries a 
Lockheed Martin Sharpshooter pod 
on the starboard intake station, and 
a Maverick test round. Singapore’s 
Block 52 aircraft also feature the 
AIFF installation just ahead of the 
cockpit, 








re-engining the RepSAF’s A-4 
fleet. A further contract saw STAe 
convert eight RoCAF F-5Es to 
RF-5E. 

The RepSAF has 49 F-5s on 
strength, and all are due to pass 
through the rework programme at 
STAe’s Paya Lebar facility. Struc- 
turally, the modernisation includes 
virtually a new forward fuselage, 
with replacement of the upper and 
lower forward fuselage longerons 
either side of the cockpit. Fitment 
of a new radar requires the moving 
aft of the forward bulkhead and the 
removal of the starboard M39 
20-mm cannon. The wings are 
fitted with the Eidetics LERX-6 
extensions to improve handling. 

FIAR’s Grifo-F is the new radar, 
a contract for which was awarded 
in 1992. This was developed from 
the radar used in the Italian AMX 
aircraft, and is one of a family of 
radars aimed at upgrade pro- 
grammes and light fighters (Grifo-7 
for Chengdu F-7, Grifo-M for 
Mirage III, Grifo-L for Aero 
L-159). The Grifo-F was devel- 
oped with the STAe upgrade in 
mind and is tailored to the nose 
contours of the F-5E. It is an 
I-band radar offering 26 modes. 
Air-to-air modes are normal range- 
while-search, adaptive range- 
while-search, spot velocity search, 
single target track, dual target track, 


situation awareness, track-while- 
scan, air combat, boresight acquisi- 
tion, HUD acquisition, vertical 
acquisition and slew. For air-to- 
ground the radar offers the follow- 
ing modes: real beam map, 
Doppler beam sharpening, sea low, 
sea high, ground moving target 
indicator, ground/sea moving 
target track, air-to-ground ranging, 
freeze, expand and beacon. Addi- 
tional modes are raid assessment, 
terrain avoidance, precision velocity 
update, beacon landing and IFF. 
Grifo-F offers three pulse repeti- 





Left: This is the cockpit of an RF-5S, 
which differs in detail from the 
radar-equipped F-5S. The cockpit 
features a state-of-the-art layout, 
with twin MFDs either side of an up- 
front controller and GEC-Marconi 
HUD. Elbit was the main systems 
integrator for the STAe upgrade. 


tion frequencies and includes BITE 
(built-in test equipment) to pro- 
duce an MTBF of 200-250 hours. 
It can be integrated with active- 
radar missiles such as AMRAAM 
and MICA. Development of the 
system was aided by flight trials in 
an F-5 radome grafted to the nose 
of a Sabreliner, and subsequent 
trials in a RepSAF F-5E. 

Other equipment included in 
the F-5S/T upgrade are twin Mil 
Std 1553 databuses, GEC-Marconi 
HUD with up-front controller, 
Litton IN-93 ring laser gyro INS, 
Elisra SPS-2000 RWR, radar 
altimeter, mission computer, data 
transfer system, VOR/ILS and air 
data computer. The ergonomically 
designed cockpit has twin Elbit 
MEFDs and full HOTAS controls. 
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Above: Singapore’s eight two- 
seaters are included in the upgrade 
programme, redesignated as F-5Ts, 
but they are not fitted with radar. 
The aircraft serve with No. 144 
Squadron, which acts as the type 
conversion unit in addition to its 
front-line commitments. 


In terms of weapons, the 
F-5S/T is armed with the AIM-9P 
Sidewinder and possibly the AIM-9S 
(an upgraded version of the AIM- 
9M with enlarged warhead). 
Unconfirmed reports suggest that 
Singapore has acquired the Rafael 
Python 4 for both the F-5 and 
F-16. Similarly unconfirmed is the 
supply of Israeli helmet-mounted 
sights, presumably Elbit’s DASH 
system. 

Eight of the RepSAF’s F-5s are 
in Tigereye configuration, and they 
have also undergone the moderni- 
sation programme, redesignated 
RF-5S. The modifications cover 
most of the F-5S features apart 
from the provision of radar. The 
RF-5S has a camera nose with an 
interchangeable pallet system. A 





Above: This 144 Sqn F-5S was displayed at Asian Aerospace ’98. Inflight 
refuelling capability was added to the Singaporean F-5s prior to the upgrade 
programme to allow them to refuel from the Paya Lebar-based KC-130Bs of 
122 Sqn. The F-5S modification necessitates the removal of one gun. 


Left: During F-5S/T modification the aircraft receive the extended Eidetics 
LERX-6 which has been retrofitted to many F-5Es. 


ar 
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‘forward-fire’ Recon Optical 
KS-87B camera peers through the 
chisel nose, while various vertical, 
panoramic or oblique cameras can 
be mounted on the lower fuselage 
pallet. The Texas Instruments 
RS-700 IRLS is believed to be in 
use, as are GEC-Marconi Atlantic 
FLIR pods. The latter could also 
be used for attack missions by the 
F-5S/T. Tigereyes have subtle 
changes in the cockpit to reflect 
their role and lack of radar. The 
aircraft retain a single port-side 
cannon, and like the F-5S can be 
fitted with a detachable refuelling 
probe on the starboard side. 

With its new F-16s just entering 
service, Singapore is looking ahead 





AIDC/Northrop F-5E 


No. 141 Squadron operates from 
Paya Lebar, flying the RF-5S 
Tigereye. 


to its next big fighter purchase, a 
contract for which is expected to 
be announced around 2001. The 
world’s major fighter manufactur- 
ers are already courting the 
RepSAF, with the Boeing F-15E 


— ee 





AIDC joins upgrade club 


The worldwide F-5 upgrade market 
is a large and potentially lucrative 
one, although there are now a larger 
number of players. One more to 
join the list is AIDC (Aero Industry 
Development Centre) of Taiwan, 
which revealed an updated cockpit 
for an F-5E at Asian Aerospace ’98. 
Although there have been no firm 
announcements concerning the 
modification programme, it is 
believed to be aimed at aircraft 
currently in service with the 
Republic of China Air Force. 

The RoCAF has recently 
purchased large numbers of fighters 
(AIDC Ching-Kuo/IDF, Dassault 
Mirage 2000-5 and Lockheed 
Martin F-16A/B Block 20) to mod- 
ernise its fleet, which had hitherto 
been reliant on the F-104 Starfighter 
and F-5E/F Tiger II. As these air- 
craft are delivered, F-5s are becom- 
ing surplus in growing numbers, 
and available for export. Mod- 
ernising the aircraft makes them 
more attractive for purchase. 
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Those that remain in RoCAF 
service are thought to be destined 
for a lead-in fighter training role. A 
thorough modernisation, notably of 
the cockpit, would be necessary to 
make them more useful as a lead-in 
to the types currently entering 
service. 

No radar has been specified 
publicly for the AIDC upgrade, 
although the FIAR Grifo-F, Elta 
EL/M-2032 and Northrop Grum- 
man APG-66 have been fitted or 
proposed for other F-5 modification 
programmes. 

In terms of layout the AIDC 
cockpit is closely modelled on that 
developed by Northrop Grumman 
in its Tiger IV demonstrator aircraft. 
This features twin MFDs either side 
of an upfront controller and wide- 
angle HUD. David Donald 


The F-5E offers a roomy cockpit 
with a good field of view - an ideal 
candidate for the design of a modern 
work-station. AIDC’s cockpit is 
based on the Northrop Tiger IV. 










No. 144 is the first unit to convert to 
the F-5S/T. In addition to a front-line 
role, it provides type conversion. 


and F/A-18E, Dassault Rafale, 
Eurofighter EF2000, Lockheed 
Martin F-16 ‘Block 60’ and Sukhoi 
Su-35 all being offered. 

David Donald 






The third RepSAF F-5 unit is No. 149 
Sqn, which flies from Tengah 
alongside the F-16s of No. 140. 


Below and below left: STAe earlier 
converted eight F-5Es to Tigereye 
configuration, with an 
interchangeable multi-sensor pallet 
in the nose. The aircraft have been 
upgraded to RF-5S standard, and 
serve with No. 141 Squadron. 


Westland Wessex HCC.Mk 4 





Queen’s Flight helicopters retire 


On 31 March 1998 the Royal Air 
Force bade farewell to one of its 
enduring symbols — the red-and- 
blue-painted VVIP Wessex 
HCC.Mk 4s of No. 32 (The 
Royal) Squadron. They had served 
in the royal transport role for nearly 
29 years, having survived the amal- 
gamation of The Queen’s Flight 
with No. 32 Squadron (the RAF’s 
Northolt-based communications 
unit) in 1995. 

Royal transport by rotary wing 
began in the early 1950s, using the 
Westland Dragonfly. Westland 
Whirlwinds were introduced in 
1955 and flew in Queen’s Flight 
colours until the late 1960s. A fatal 
crash in December 1967 which 
killed the Captain of the Queen’s 
Flight hastened the transition to the 
Wessex. Initially, a standard 
HC.Mk 2 was used for crew train- 
ing and some transport work in 
preparation for the first dedicated 
HCC.Mk 4, which was delivered 
on 25 June 1969 and used for its 
first royal flight two days later. The 
second aircraft was handed over on 
1 July. Using helicopters as royal 
transports has proved time-efficient 
and cost-effective, as a road caval- 
cade requires a large infrastructure 
to maintain adequate security. 

Since 1969, XV732 and XV733 
have performed excellently in the 
VVIP role, with only a handful of 
lost flights due to unserviceability. 
Based for much of the time at RAF 
Benson, the pair moved to 
Northolt upon becoming part of 
No. 32 (TR) Sqn. Princes Andrew 
and Charles were both qualified on 
the Wessex and regularly flew the 
aircraft while going about their 
royal duties. 

The HCC.Mk 4 differed from 
the standard HC.Mk 2 by being 
fully IFR-capable, thanks primarily 
to the addition of a Decca-driven 
moving map. This added consider- 
able weight to the aircraft, which 
in turn bit into the range/load 
figures. Internally, the cabin could 
be fitted with up to seven passen- 
ger seats, although a standard 
configuration had three seats in the 
back, two in the front and a table 
in between. All seats were of 
comfortable airliner style, and were 
arranged across the cabin. A step 
was added for easy access to the 
cabin. A faired infra-red counter- 
measures turret was added to the 


As befits a royal transport, the two 
HCC.Mk 4s were maintained in 
immaculate condition. The single 
civilian S-76 replacement has a 
broadly similar scheme applied. 


port side of the aircraft for protec- 
tion against ground-launched 
missiles. The crew comprised a 
pilot, navigator and a flight engi- 
neer. The latter sat in the cabin, 
acting as a loadmaster and inflight 
attendant, but was also a senior 
technician, able to perform minor 
maintenance during stops. 

By the time of their withdrawal, 
each Wessex had notched up about 
11,000 hours, having averaged 
about 350 hours per year in recent 
years. The aircraft have proved 
robust, very reliable and ideally 
equipped internally for the VVIP 
mission. Finding a replacement has 
proved difficult, but the Royal 
Family has settled on a single Siko- 
rsky S.76 on a civilian contract, 
which went ‘on task’ on 1 April. 
The S.76 is not an ideal replace- 
ment, as it does not offer the inter- 
nal volume provided by the 
Wessex, but it is much faster, with 
a 145-kt (167-mph; 268-km/h) 
cruise as opposed to the Wessex’s 
100 kt (115 mph; 184 km/h). 
Another mooted alternative, the 
EH101 Merlin, proved too big to 
fit into many of the landing sites. 
Although flown and operated by 
civilians, the tasking of the S-76 
remains the province of the Royal 
Travel office, a tasking cell at 
Northolt which also oversees the 
fixed-wing royal flights. 

Also gone with the Wessex is 
the Carmichael Rapid Intervention 


Right: A far cry from the functional 
paratroop-style seats normally 
fitted in Wessex cabins, the 
HCC.Mk 4s had airliner-style seats. 
This is the maximum seating 
configuration, which provided 
accommodation for seven. The 
normal configuration had three 
seats across the back facing 
forward and two in front facing 
backwards, with a table in between. 


In 1995 The Queen’s Flight was 
merged with the RAF’s 
communications squadron, No. 32, 
to create No. 32 (The Royal) 
Squadron. This unit continues to 
operate the ex-Queen’s Flight 

BAe 146 CC.Mk 2s on VVIP duties 
including royal flights. 


Vehicle, a self-contained fire 
engine which travelled round the 
country to attend the Wessexes 
when they were landing at off-base 
sites. Carrying its own foam retar- 
dant and a host of emergency 
equipment, the RIV was an essen- 
tial part of the military operation, 
also providing on-site comms with 
the helicopter to aid its arrival. 
Under civilian CAA rules, the 


on-site fire service is not required. 
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Protection against heat-seeking 
missiles for the RAF’s Wessex fleet 
was provided by the British 
Aerospace Infra-red Jammer. 
Whereas the regular HC.Mk 2s have 
the system installed on open 
mounts, the two HCC.Mk 4s had 
more ‘regal’ fairings fitted over the 
bulk of the workings. 


The RIV will be reassigned within 
the RAF Fire Service, but the 
flying days of the royal Wessex are 
almost certainly over. Both aircraft 
are in storage at Shawbury for 
eventual disposal. At the time of 
writing, museum places seemed the 
most likely fate for the immaculate 
helicopters. | David Donald 
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Agusta A129 Mangusta 
and A129 International 





The Agusta A 129 is an attack helicopter, designed and built in 
Italy. To date it has only been acquired by Italian Army Aviation 
units, but its Milan-based manufacturer is hoping that will all 
change with the introduction of an improved and even more 
capable version, the A 129 International. 


invariably be mentioned in the same breath 

as the AH-64 Apache or Eurocopter Tiger 
attack helicopters; equally often, though, it is 
then overlooked, and even dismissed. Agusta’s 
A 129 does not have the aggressive, ugly presence 
of the AH-64 or the hi-tech cachet of the Tiger. 
It is a small, lightweight (at least in its original 
form) attack helicopter that is little-known, and 


[== A 129 Mangusta (Mongoose) will 


less-seen, outside its home nation. Therefore, it 
is worth pointing out that the Mangusta was 
Europe’s first dedicated, operational attack heli- 
copter — and, although the Italian army fielded 
its first Mangusta in 1990, the A 129 is still 
Europe’s only operational attack helicopter. It 
was also Europe’s first combat helicopter to see 
real operational deployment: twice in Somalia, 
followed more recently by its involvement in 











the Albanian and Bosnian confrontations. Since 
its introduction, the A 129 has performed 
quietly and effectively, with none of the well- 
publicised groundings and technical setbacks of 
its peers. The programme has had intractable 
funding problems with which to contend, as its 
primary customer never had the money required 
to fully exploit the design. This, more than 
anything, has hampered the Mangusta and 
distracted attention from its many surprising 
technical achievements and operational strengths. 
Agusta designed the A 129 to be the core of a 
family of dedicated role helicopters — anti-tank, 
scout/close-support, air defence, even anti-ship. 
Coupled with this was the plan to field an 
adapted family of battlefield support, transport, 
C3 and SAR versions. In the event, only the 
anti-tank model was funded and developed, but 
the ‘expandability’ that Agusta originally built 
into its A 129 design is now bearing fruit — 
nearly 20 years later — as the A 129 forms the 
basis for a new range of multi-purpose combat 
helicopters for the international marketplace. 
Agusta’s own aviation traditions are long. The 
first Agusta aircraft flew in 1907 and its first 
helicopter in 1954. The first Agusta-designed 


Above: Toting a 20-mm M197 cannon, this is the 
prototype of the Italian Army’s next-generation 
Mangusta, the multi-role A129 Da Combattimento 
version. The ‘combat’ A 129 adds new weapons 
and a five-bladed rotor to the proven, A 129 airframe. 


Left: Italian Army Aviation now has 45 

A 129s in service, with front- and second-line 
units. This is a ‘Batch Two’ Mangusta with the 
current full FLIR and targeting systems fit. 


Above: The ‘Vega’ Regiment, based at 
Pordenone-Casarsa della Delizia, in northeastern 
Italy, is the ALE’s premier A 129 combat unit. lts 
Mangustas carry regimental markings of black 
chequered rudders and individual Grupo badges 
(there are two in the regiment) on the engine 
cowlings. Individual Squadriglia markings 
(within the Grupos) are also sometimes carried. 


Right: The A 129 was conceived as a small, 
lightweight design that used stealth to survive 
on the battlefield. 


helicopter, the A101, flew in 1964, although 
sales success with an indigenous design did not 
come until 1971, with the introduction of the 
A 109. Agusta is unique in having licence-built 
aircraft of all the major US manufacturers — Bell 
(AB 204, AB 205, AB 212, AB 412), Boeing- 
Vertol (ACH-47), Hughes/McDonnell Douglas 
(AMD 500D/E, AMD 520N) and Sikorsky 
(ASH/HH-3, ASH-61). Since 1954 Agusta has 
built 3,755 of these helicopters, and 661 of its 
own. Today Agusta is an important member of 
two major European helicopter collaborations, 
the EH 101 project (50/50 with Westland) and 
the NH 90 (with Eurocopter/65.3 per cent and 
Fokker/6.5 per cent). 


Europe’s attack helicopters 

The history of the Agusta A 129 dates back to 
1972, but its prehistory lies in the lessons 
learned in Vietnam. In August 1972 the US 
Army issued a request for proposals for the 
Advanced Attack Helicopter competition, 
which eventually gave birth to the AH-64. The 
AAH was intended to replace the AH-1S Cobra 
and be an all-weather, day/night, anti-tank heli- 
copter for the European theatre, to fight the 
armoured divisions of the Warsaw Pact. Several 
rival European projects were born at roughly 
the same time, but when the Italian General 
Staff expressed a tentative requirement for an 
anti-tank helicopter in 1972, it was the first in 
Europe to do so. Italy was faced with two 
choices: to buy an off-the-shelf helicopter (the 
AH-1) or modify an existing one. Experiments 
were conducted with TOW-armed AB 205s, 
but this option was inferior to the existing AH-1, 


whose own suitability was already doubtful. 
Italy’s ALE (Aviazione Leggera dell’Esercito/ 
Army Aviation), working hand-in-hand with 
Agusta, then turned to consider a modified 
Agusta A 109 under the ELECC light scout and 
anti-tank helicopter programme. This new 
aircraft could be offered in a range of different 
versions tailored to different missions. 


Mangusta and Tiger 

At the same time, an attempt was made to 
organise a joint project with Germany. In 1975 
Agusta and MBB signed an agreement to begin 
work on the A-MBB115 light attack helicopter 
design, but the collaboration dissolved due to 
differing requirements and lack of agreement on 
industrial participation. Germany opted to 
develop an armed version of its MBB BO 105 
light helicopter, which it dubbed the PAH-1 
(Panzerabwehr Hubschrauber/anti-tank helicopter 
1), but PAH-1 was intended to be a stepping 
stone to a Franco-German collaboration on a 
new heavyweight anti-tank helicopter project, 








the PAH-2 (or HAC — Helicoptére Anti-Char - in 
French). After a long and troubled gestation, the 
PAH-2 emerged as the Eurocopter Tiger, but 
even today it is still years away from service. 

Agusta also developed an interim light anti- 
tank helicopter in the form of the Agusta 
A 109A-TOW. Equipped with a nose-mounted 
Hughes M65 sight and BGM-71A TOW 
(Tube-launched Optically-tracked Wire- 
guided) missiles, three aircraft were delivered to 
the Italian army for evaluation in 1977. Each 
A 109A-TOW could carry four missiles and, in 
its first live fire trial in October 1977, the proto- 
type recorded the remarkable achievement of 12 
hits for 12 launches, on its ‘first time out’. The 
A 109A-TOW could also be armed with gun 
and rocket pods, but it was not a survivable 
system. However, while other countries — most 
notably Britain, France and Germany — fielded 
such systems (Lynx/TOW, Gazelle/HOT, 
PAH-1/HOT) and then did nothing to take the 
next step forward, Italy pushed ahead with its 
own dedicated design. 
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Agusta A 129 
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Above: The prototype 

A 129 made its first flight 
at Cascina Costa, though 
production was later 
moved to the nearby 
Vergiate plant (where all 
Agusta production is now 
centralised). 


Left: This is 29000, the 

A 129 ‘Iron Bird’ systems 
development airframe, in 
use for TOW firing tests. 


Below: P3 (29004) which 
first flew in 1985, was the 
first A 129 to be fitted with 
the full IMS avionics fit. 








In March 1978, with development funding 
split 60/30 between it and the army, Agusta 
began to define its new approach. The 4/4.5-tonne 
(8,818/9,920-Ib) PAH-2 was too large for Italy’s 
needs but, equally, concepts based on the A 109 
would not be suitable either. The army’s basic 
requirement called for a TOW-armed aircraft 
with a maximum operating weight not greater 
than 3800 kg (8,377 Ib). Performance was speci- 
fied (in ISA+20°C conditions) as a cruise speed 
of 135 kt (250 km/h; 155 mph), climb rate of 
10 m/sec (33 ft/sec) at sea level, hovering out of 
ground effect at 2000 m (6,560 ft) and a mission 
endurance of two hours 30 minutes. Several 
new designs appeared before the final configura- 
tion was decided upon. The helicopter that 
emerged was a sleek two-seat tandem design 
with a reverse tricycle undercarriage and stub 
wings for weapons. It had a four-bladed rotor, a 
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nose-mounted sighting system and twin podded 
engines, In many ways, it resembled the Hughes 
YAH-64, which first flew in September 1975. 
The final form of the design was sealed in 1980, 
and by November 1982 detail design of the 
A 129 had been completed. In the A 129 the 
Italian army was searching for a dedicated anti- 
tank helicopter. It was intended to be an all- 
weather day/night aircraft, though in the event 
the first aircraft were delivered as day-only heli- 
copters, with night capability as a growth 
option. The operational specification called for a 
helicopter armed with eight missiles and no gun. 
It was a lightweight design with virtually no 
armour protection, relying instead on its small 
size, high performance and low IR/radar/noise 
footprint (all much less than those of the AH-64) 
to survive. It could be said that a basic lack of 
vision regarding the true needs, and ability, of 


the attack helicopter on the part of the Italian 
army high command had a negative impact on 
the design of the Mangusta at this early stage. 
Compared to the Apache, it was a fragile design 
and was ‘underarmed’ with just eight short- 
legged TOW missiles. 


Italy’s NATO mission 

As part of NATO, Italy was charged with 
halting the Warsaw Pact’s armoured thrust on its 
northeastern frontier. The direct threat to Italy 
was limited by the wide span of the Alps in the 
north, but along its border with Yugoslavia lay 
Italy’s Fulda Gap — the Vipacco (Vipava) River 
valley. The Vipacco River flows from 
Yugoslavia (modern-day Slovenia), between the 
Italian towns of Gorizia and Monfalcone. The 
60-km (37-mile) wide valley it created provided 
the only real way into Italy for Russian tanks, 
and so it was heavily defended. Italy’s anti-tank 
helicopter regiment was intended to operate 
purely around that valley. The original operational 
plan for the A 129 called for scout/gun teams of 
anti-tank missile-armed helicopters operating 
with mast-mounted sight-equipped helicopters 
finding and designating targets. The scouts 
would also have air-to-air missile capability. 
Initial operational planning made much of the 
scout/gun team and called for a typical mix of 
three to five attack helicopters teamed with a 
minimum of two scouts. It was foreseen that 
Mangusta units would operate in a completely 
new and flexible way, employing fire and 
manoeuvre tactics to their full. Ideally, an attack 
helicopter unit will operate on the 1/3 rule, 
under which companies cycle their three 
platoons through the battlefield so that one is 
always engaged, one is in transit and one is 
rearming/refuelling. To conduct such operations, 
initial Italian requirements stood at 60 anti-tank 
A 129s and 30 scouts. 

All the early drawings of the A 129 show 
TOW-armed aircraft, but the Rockwell AGM-114 
Hellfire (then under development for the AH-64) 
was included as a weapons option. Significantly, 
the US had abandoned TOW and opted for 
Hellfire (as early as 1975) because TOW no 
longer had the range to allow the launch platform 
to operate outside the engagement envelope of 
Russian mobile gun and missile air defence 
systems. Chiefly for reasons of cost, the Hellfire 
was never integrated on the A 129, and even its 
TOW load was kept to just eight missiles. In 
this way, the A 129 was arguably operationally 
handicapped for its intended role as a tank killer 
in a European war. 


The A 129 concept 


Agusta traded ‘punch’ for performance and 
concentrated instead on building a helicopter 
that could go places the others could not. Agusta 
was well aware of the direction the US had 
taken with the Apache, but it was also able to 
take advantage of technology that, in some 
cases, was several generations ahead of that in 
any other helicopter, including the AH-64. 
Lightweight composite materials account for 45 
per cent of the basic airframe weight (without 
engines) and were used for 70 per cent of its 
external surface area. The Mangusta’s sophisticated 
yet simple rotor system uses four blades 
mounted on three-dimensional spherical 
Elastomeric bearings (one per blade) — the first 
time such a design was incorporated into an 






Above: A planned development of the A 129 family 
was the A 139 Utility. The A 139 began life as the 
troop-transport Light Battlefield Helicopter with 
the engines, rotors and systems of the A 129 
mated with a new eight- to 10-seat cabin. The A 139 
reached definition stage in 1991. Agusta signed 15- 
year agreements with Australia’s ASTA (in 1988) 
and Argentina’s FMA (in 1989) to co-operate on 
development and construction, but these 
agreements fell into abeyance in April 1992. 


Right: Another proposed A 129 development was 
the sea-going ‘A 129 anti-ship’ or A 129(ASV). This 
version would have been equipped with a radar, 
EW/ESM system and datalink, along with Sea 
Skua (as seen here) or Marte ‘missile armament. 


Far right: A Mast-Mounted Sight (MMS) system 
was proposed for the A 129 scout/close support 
version, Development work was undertaken with 
Martin-Marietta, which would later provide the 
MMS for the US Army’s OH-58Ds. 


attack helicopter. This does away with the need 
for lubricated bearings or a lubricated hub. The 
system lowers retroactive blade forces and 
reduces vibration levels even during extreme 
manoeuvres (90° steep curves at +3g, for 
example). The main rotor blades are built 
around CFRP and Nomex main spars with 
Nomex honeycomb leading and trailing edges. 
The skins are composite, with a stainless steel 
abrasion strip on the leading edge. Hydraulic 
dampers are fitted to each blade. The two-bladed 
semi-rigid delta-hinged tail rotor has a wide 
chord to improve manoeuvrability. It is also 
mounted high on the fin for maximum ground 
clearance. The rotor system is built to be 
tolerant to 12.7-mm and 23-mm hits — and to 
be able to cut through 6-in (15-cm) thick tree 


The A 129 has sleek, shark-like lines, quite unlike 
those of the other attack helicopters with which it 
is often bracketed. The prototypes (this is P1) had 
several small airframe features not found on 
production Mangustas. Note the revised cockpit 
transparencies, large antenna between the engines 
and the bulged tail rotor drive-shaft fairing. 


branches. The A 129 was built with a wide 
hollow drive shaft to allow a mast-mounted 
sight (MMS) system to be fitted. Initial research 
and development work for such a system was 
conducted with Martin-Marietta, in the USA. 

The A 129’s rotor shaft is also wide enough 
to accommodate the rotor control linkages and 
swashplate inside, which measurably reduces the 
helicopter’s Doppler radar return. The 
Mangusta was build to MIL STD 1290 crash 
survivability standards (only the third helicopter 
to be so, after the UTTAS/UH-60 and 
AAH/AH-64). The two-stage hydraulic shock 
struts of the main landing gear and other 
airframe features (including Martin-Baker crash- 
worthy seats) should protect the crew in 90 per 
cent of impacts of up to 11.2 m/sec (36 ft 9 
in/sec) vertically and 13.1 m/sec (43 ft/sec) 
longitudinally. The landing gear can sustain a 
hard landing of 15 ft/sec (4.57 m/sec) without 
exceeding the airframe stress limits, or damaging 
the hull. Airframe g-limits for the A 129 are 
+3.5¢ and -1g. 


Agusta A 129 


The A 129 is powered by two Rolls-Royce 
Gem 2-2 1004D turboshafts (built under licence 
by Piaggio as the RR1004), with separate (but 
cross-feedable) fuel systems. The Gem 1004 
replaced the initial Gem 2-3 specified for the 
design. Originally the A 129 was designed 
around two Lycoming LTS-101-850A-1 
engines as the Gem was felt to be too heavy, 
and expensive. The fuel lines and fuel tanks are 
all self-sealing and the tanks are crash-resistant. 
The engines have a 20-second (emergency) 
maximum power rating of 1,035 hp (772 kW). 
The engines are separated by an armoured fire- 
wall. The exhausts can be fitted with neat IR 
suppressor fairings which reportedly do not 
harm performance, although they are rarely seen 
during normal peacetime operations. The trans- 
mission can keep operating for 30 minutes after 
a hit and loss of lubricants. Although the A 129 
was built around the Gem, provision was made 
for a more powerful engine, specifically the T800 
which was then under development as part of 
the US ATDE (Advanced Technology Engine 
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Demonstrator) programme. The Gem, as fitted 
to the Mangusta, was redesigned and its reduc- 
tion gear box removed to ease T800 installation 
in the future. 


Essential IMS 


The Mangusta was the first combat helicopter 
to be built around a MIL STD 1553B databus. 
The computing power available on the aircraft 
eased the crew’s workload immensely and 


allowed Agusta to design a very advanced 
cockpit environment that is still unequalled in 
any front-line combat helicopter today. TI 

aircraft’s onboard systems are virtually all incor- 
porated into the IMS (Integrated Multiplex 
System), which was developed by Agusta 
Sistemi in association with the Harris 
Corporation of the USA. Agusta built the actual 
IMS hardware and wrote the software. Coding 
for the system was written in assembly language 


P1 (E1901) is seen here alongside P2 (above) with 
rocket pods and a basic M65 sight, fitted below 
the nose, for initial weapons trials. One of several 
test housings for the pilot’s FLIR can be seen 
above the nose of another prototype (left). 


(mac code). The IMS is a dual-redundant 
system built around two main computer units. 
In the cockpit, each crewman has a mono- 
chrome MFD and keypad in the lower left-hand 
side of the instrument panel/left side. panel. 
Through the IMS each crewman can monitor 
and control the navigation, communications, 
visionics (IHADSS, HIRNS, FLIR) and 
weapons systems plus all basic aircraft functions 
(fuel, electrics, hydraulics transmission, etc.). 
The IMS offers such a degree of automation that 
a typical reaction from other military helicopter 
pilots upon first seeing it is “where are all the 
switches?” Apart from basic flight instruments 
and some important hazard warning lights and 
engine displays, the pilot’s (rear) cockpit in the 
Mangusta is remarkably free of dials, switches and 
clutter. The IMS can be programmed in situ on 
its standard alpha-numeric keyboard, or flight 
planning information can be uploaded from a 
ruggedised external data cartridge system. The 
area navigation system can be programmed with 
up to 100 waypoints, and up to 100 pre-set 
HF/VHF/UHF frequencies can be stored. The 
IMS is coupled with the Doppler radar altimeter 
and fully integrated with the fire control system. 
Using the 1553B bus, the A 129’s pylons are 
‘smart’ enough to recognise changing weapons 
loads and the sighting system reboresights itself 
near automatically. 

The Mangusta’s flight and navigation systems 
are all linked through the IMS, and include the 
Litton Italia LISA4000 AHRS (Attitude and 
Heading Reference System) platform, Marconi 
Italia ANV 351 Doppler velocity sensor, 


Agusta built five flying A 129 ‘prototypes’, one of 
which was the GTV, which was originally 
intended to be purely a static test airframe. In 
1988 the test fleet was joined by a sixth A 129, 
after P3 was intentionally written off in 
destructive crash-worthiness tests, in 1986. 





Above and right: The TOW system was first tested on a company A 109 





(right) were conducted in Sicily, during 1986. 


Aeritalia 10 EF 1001-1 radar altimeter, Marconi 
Italia ARG80 ADF, GTI703 vertical gyro and 
the GEC Avionics IS-03-004 air data system. 
The digital AFCS (automatic flight control 
system) can fly the aircraft in a ‘frisky’ highly- 
manoeuvrable mode for contour or NOE (Nap 
Of Earth) flying, or a much more stable mode 
for weapons/aiming firing. Gain for the 
autopilot modes was activated by switches on 
the rudder pedals in the prototypes, with the 
switches now relocated to the cyclic. The 
A 129 in service today is fitted with an Elmer 
SRT 170/EB4 HF/SSB transceiver, dual Elmer 
SRT 651AE/HQ VHF/UHF/AM/FM radios 
and Italtel SIT 421T/1553 IFF (with mode 4 
encryption on ‘Batch Two’ aircraft). ALE 
Mangustas also have an advanced self-protection 
fit — facilitated by the MIL STD 1553B bus — 
which includes an Elettronica ELT156-05 radar 
warning receiver, Marconi Italia RALM-01 
laser warning receiver, an Elettronica ELT554 
radar jammer and a Sanders AN/ALQ-144V1 
IR jammer. 


Sighting systems 

Plans to equip the A 129 with an MMS 
system were abandoned for cost reasons (though 
MMS provision was maintained in the design), 
so the aircraft adopted a nose-mounted 
FLIR/optical system for attack and navigation. 
The initial “Batch One’ aircraft that were delivered 
to the ALE were fitted with the day-capable 
Saab HeliTOW system, and no pilot’s FLIR. 
The inferior (analogue) Hughes M65 TOW 
sightwas fitted to the prototypes, mounted in a 
turret below the nose. In 1987 two new systems 
were chosen (of four evaluated) to compete for 
the Batch 2 full night-attack requirement. These 
were the M65L LAAT with C-NITE FLIR and 


(above), with very good results. The first live-fire TOW trials by an A 129 


Right: The A 129 can be fitted with exhaust 
suppressors for self-defence and there is provision 
for an AN/ALQ-144 IR jammer above the fuselage 
between the engines. Chaff and flare launchers 
can be carried, although they are rarely seen. 


the HeliTOW with FLIR and laser-designation 
capability. The Improved M65 LAAT (Laser 
Augmented Airborne TOW) added a laser 
rangefinder to the basic sight and it entered US 
service in the early 1980s. C-NITE (Cobra 
Night) was developed by Hughes to work 
specifically with the LAAT system and was first 
deployed on US Army AH-1Fs in Korea. 
However, it was the upgraded Swedish 
HeliTOW system that was selected. HeliTOW 
is based around a high-resolution x3 and x12 
optical sight (developed by Pilkington 
Optronics in the UK). The Italian system 
integrates a second-generation FLIR (operating 
in the 8-12 pp wavelength) and neodymium: 
yttrium aluminium garnet (Nd:YAG) solid state 
laser rangefinder/designator. The FLIR has the 
same magnification settings as the optical 
system. HeliTOW can be steered through 240° 
in azimuth and 50° in elevation. Through his 
sight in the front cockpit the CPG can obtain an 
accurate grid reference for targets when using 
the laser rangefinder, as the laser’s ranging 
formation and the sight’s azimuth settings are 
fed into the IMS for accurate targeting. 


Pilot’s FLIR 

A second FLIR was added for the pilot in a 
gimballed ball turret at the tip of the nose. This 
is the HIRNS (Helicopter Infra-Red Navigation 
System) which is built around a Loral FLIR on 
a Ferranti/OMI steerable platform. HIRNS has 
a field of regard of +130° (azimuth) and +20°/ 
-60° (elevation). Both HeliTOW and HIRNS 





turrets can be slewed through 180° to protect 
the optics during flight. FLIR Imagery from the 
HIRNS is available to both the pilot and CPG 
who are equipped with the Honeywell IHADSS 
(Integrated Helmet And Display Sighting 
System). Imagery from the HeliTOW FLIR is 
available.through the CPG’s sight and on 
IHADSS. The A 129 was designed from the 


The BGM-71 TOW is the A 129’s primary long- 
range weapon. Note the bright IR source, used 
for missile guidance, on this test missile fired by 
prototype P4 (E1905). 





SaaS 
e PEL Fy EIS zs 
PE Oe, Se Alen 


beginning to use IHADSS, which first appeared 
on the AH-64 and uses a cockpit-mounted 
helmet tracking system to allow the CPG or 
pilot to designate targets by simply turning and 
looking at them. Such a system is obviously 
most effective when coupled with a steerable 
gun, but A 129s ordered by the ALE were 
(initially) not fitted with such a weapon. 
However, IHADSS can be used with the rocket 
system, to display an impact point. 


Primary TOW armament 

The A 129’s main (anti-tank) weapon is the 
Hughes-designed BGM-71 TOW missile. The 
helicopter is compatible with the TOW (BGM- 
71A/B), Improved TOW/I-TOW (BGM-71C) 
and TOW-2/A (BGM-71D/E) variants. The 
3750-m (12,303-ft) range of TOW was enough 
to outdistance early Soviet systems like the 
shoulder-launched SAM-7 or tracked 20-/30-mm 
guns, but today is not adequate when faced with 
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Above and left: The A 129 is unique among attack helicopters in employing 81-mm 
air-to-ground rockets. The SNIA BPD Medusa rockets are typically carried in 
seven-round pods by A 129s, though 12-round pods are also available. Medusa 


Russia’s SA-15 ‘Gauntlet’ (9M330 Tor), SA-18 
(9K38 Igla) or 2S6 Tunguska, which have been 
widely exported. TOW’s operating principle is 
simple. The helicopter gunner must maintain 
the target in the crosshairs of the (stabilised) 
sight. During flight the missile has a bright IR 
source located behind the rear fins. A detector 
inside the helicopter sight generates guidance 
signals that are proportional to the angular 
displacement of the missiles from the gunner’s 
line of sight. These signals are converted into 
steering commands which are transmitted to the 
TOW via two thin wires. The steering 
commands take the missile as close to the direct 
line of sight with the target as possible. The 
gunner’s only task, while the missile is in flight, 
is to maintain a track on the target. The pilot 
must not manoeuvre outside the gimbal limits of 
the sight (i.e., left/right 110°) or target lock will 
be lost. In the A 129 these manoeuvre limits are 
marked as rectangular boxes on the flight instru- 








pods are seen here (above) carried by the Da Combattimento prototype for the 
ALE - note its new five-bladed rotor, but original Gem engines. 





ments. Like all systems, TOW’s effective range 
can be improved by a high-speed launch (as 
opposed to a stationary launch) from the heli- 
copter. If the helicopter is travelling at 100 kt 
(185 km/h; 115 mph), TOW range increases to 
approximately 4000 m (13,123 ft). In such a 
case, missile time-of-flight will be less than 20 
seconds. 


Rocket options 

Unguided rockets are the Mangusta’s 
secondary weapons system. A 129s are qualified 
to use NATO-standard 2.75-in rockets. 
Initially, Mk 40 rockets were used, but they 
have now largely been replaced by the more 
modern Mk 66 Hydra 70 system. The 2.75-in/ 
70-mm rockets were adopted for NATO inter- 
operability, despite reservations about their 
overall accuracy and effectiveness. The ALE had 
already developed and acquired a much larger 
calibre rocket system, the SNIA BPD 81-mm 
Medusa. The Medusa system incorporates the 
rockets into a digital integrated armament 
management system (IAMS) which in turn 
‘plugs in’ to the A 129’s own IMS system. 
IAMS manages the rocket system, allowing for 
differing warhead loads, firing and fusing 
options. It also allows the rockets to be fired 
with cues from the laser rangefinder or optical 
sights. Italian 81-mm rockets have a range of 
warheads: High Explosive (7-kg/15.4-lb 
warhead), Pre-Formed Fragmentation (7-kg/ 
15.4-Ib steel-ball fragmentation warhead), 
Spotting (phosphorus incendiary), High 
Explosive Anti-Tank/HEAT (steel armour 
piercing capability), Anti-tank/anti-personnel 


Today’s A 129 International grew from Agusta’s 
long-term plan to re-engine the Mangusta with 
the LHTEC T800 engine. T800s were first fitted to 
29002 (the former GTV) in 1987. This aircraft later 
evolved into the revised (and repainted) airframe 
configuration seen here. 











submunition (10-kg/22-lb warhead containing 
11 parachute-stabilised “bomblets’) and Practice 
(full weight, inert). Typically, the Mangusta 
carried two 12-round 81-mm pods. When 
fitted with the basic 7-kg warhead, the rocket 
has a maximum range of 12 km (7.45 miles). 
Italian pilots are vigorously enthusiastic about 
the accuracy of these large rockets — even at 
long ranges, they far outclass conventional 70- 
mm systems. The maximum load of 81-mm 
rockets is 38 (in a mix of 12- and seven-round 
pods), or 76 70-mm rounds. 


Programme progess 

As the A 129 design was evolving, the Italian 
attack helicopter requirement changed too. It 
was decided that the A 129 would be a dedi- 
cated anti-tank platform but, chiefly for cost 
reasons, the scout role could be accomplished 
by other helicopters (A 109s). A complete 
A 129 fleet of (approximately) 100 aircraft 
would no longer be affordable, and the A 109 
was by then an inventory system. In the words 
of one very senior commander of the time, “we 
didn’t need a scout. We knew exactly where 
the target was and scouting was not a problem.” 





testbed for preliminary gun 
installations. A UK-designed 
Lucas turret, fitted with a 
three-barrelled 12.7-mm 
Browning machine gun was 
the first gun to be test flown 
and fired. Trials were 
completed in 1996. Note the 
green HIRNS turret. 


In 1981 the final revision of the Italian army’s 
Operational Requirement (Staff Target) for an 
anti-tank/scout helicopter was issued. In 
December that year the A 129 received its offi- 
cial programme go-ahead. Several of the 
A 129’s advanced systems (avionics, FLIR 
systems, etc.) were initially test flown on A 109 
testbeds. In 1982/83 an A 129 airframe mock-up 
was built and used for all the IMS avionics inte- 
gration testing. In March 1983 a contract was 
awarded for prototypes and flight testing. In 
August 1983 the Mangusta ‘iron bird’ ground 
test vehicle began operations. The prototype 
(P1) A 129 (c/n 29001, EI901/MM590) made 
its official first flight, at Cascina Costa, on 15 
September 1983, but in fact it had flown briefly 
twice before, on 11 and 13 September. P1 had 
no production-standard avionics and was used 
for load dynamic testing. The second flying 
prototype P2 (the third airframe, c/n 29003) 
made its maiden flight on 26 July 1984 and 
undertook initial endurance and performance 
trials followed by powerplant and onboard 
systems trials. In 1984 the former non-flying 
GTV (29002) was made airworthy. The third 
‘real’ prototype (P3, 29004) took to the air on 





Above left: E1902 served as the Left: During the mid-1980s, Above: After several 
development of the A 129 
was inspired by the pan- 
European Tonal project. 
This attempt to develop 

an advanced Light Attack 
Helicopter (LAH) based on 
the A 129, though 
unsuccessful, introduced 
many new concepts. 


attempts, Agusta settled 
on a 20-mm M197 Vulcan 
cannon for the A 129 
International and 
Multiruolo versions. E1902 
was still the test airframe, 
and, for a while, adopted 
large cheek fairings to 
house the ammunition. 


23 May 1985. It was the first to be fitted with 
the IMS and undertook mission avionics and 
weapons testing. On 18 July 1986 the fourth 
prototype (P4, 29005) joined the active test 
fleet and was also tasked with IMS and weapons 
trials. The first live firing trials were made at the 
Salto di Quirra range, in Sardinia, during 
October 1986 using the M65 sight and TOW. 

A smooth flight test programme led to the 
December 1987 contract award for 15 A 129s in 
anti-tank configuration plus complete logistic 
(service, spares, documentation) support. These 
aircraft became known as the ‘Batch One’ 
A 129s. The greatest difference between these 
aircraft and the subsequent ‘Batch Two’ would 
be the visionics fit. 

In 1987 two competing sighting/targeting 
systems were evaluated to give the A 129 a 
night-fighting capability. As explained above, 
the Saab HeliTOW system was chosen. While 
this evaluation was ongoing, the Mangusta 
undertook its second and third live firing 
‘campaigns’, in 1988, to give operational clear- 
ance to the TOW, 81-mm rockets and the day- 
only HeliTOW sight. A contract for the 
improved day/night weapons system was issued 
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in 1989. That year, the Mangusta’s fourth and 
fifth firing ‘campaigns’ were made, involving 
the full range of A 129 weapons (TOW, 81- 
mm and 70-mm rockets) plus the new 
HeliTOW system with laser rangefinder. Trials 
were moved to the Capo Teulada range to 
allow the laser to be safely employed. Finally, in 
1990, the sixth and last firing campaign added 
TOW 2A capability to the A 129. This missile 
is fitted with an improved warhead to counter 
reactive armour. 


Tonal and LAH 

The A 129 programme got a boost in 1986 
when the Italian, British, Dutch and Spanish 
governments signed a Memorandum of 
Understanding to adopt the Mangusta as a basis 
for a future common attack helicopter — the 
Tonal programme. It was intended, at first, not 
to radically modify the basic design but to 
simply add new sensors (such as an MMS) and 
new weapons (such as the TriGAT missile) to 
improve the A 129’s anti-tank credentials. The 
result was the A 129 LAH concept, drawn up 
by Agusta, Westland, Fokker and CASA, which 
formed the JointEuropean Helicopter (JEH) 
company in November 1986. The outline 
design included advanced anti-tank missiles, air- 
to-air missiles and a gun turret. A third-generation 
FLIR and mast-mounted EO systems would be 
added, as would fly-by-wire controls, helmet- 
mounted displays and a semi-retractable landing 
gear. Four basic options were proposed to meet 
an agreed LAH Staff target, and one was 
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selected in September 1989 for second-phase 
evaluation. A technical report was submitted to 
the four governments in March 1990, It was 
intended that the Tonal (named after an ancient 
Aztec god) would enter service in 1997, but the 
partners soon began to disagree on whether 
their very different operational requirements 
could be answered by the A 129-based airframe. 

At the same time, the Franco-German 
Eurocopter CATH (common attack helicopter) 
programme — later the Eurocopter Tiger — got a 
new lease of life when it was relaunched in 
March 1987. The larger CATH design 
distracted the attention of some of the Tonal 
partners and eventually the JEH partnership was 
dissolved when a common approach could not 
be agreed upon. The Tonal programme was 
quietly cancelled in November 1990. Agusta did 
come close to winning an order for 20 A 129s 
from the Netherlands, but these plans were also 
shelved. One important achievement by Agusta 
during the Tonal period was the first flight, in 
October 1988, of an Allison/Garrett LHTEC 
T800-powered A 129. The T800 gave between 
20 and 40 per cent more power than the Rolls 
Royce Gem and would become an essential 
element in the future growth plans for the A 129. 

The first batch of five Mangustas was delivered 
to the Italian army aviation training centre on 6 
October 1990. In a ceremony attended by the 
then-President Francesco Cossiga, the Minister 
of Defence Virginio Rognoni and the 
commander of the ALE (Aviazione Leggera 
dell’Esercito) Major General Giampaolo 





Above: The ALE has opted to retain the Gem 
engines for its upgraded ‘combat’ A 129s. These 
engines have three emergency power settings for 
use, for example, following the loss of one engine 
in combat. An intermediate contingency rating of 
881 shp (657 kW) can be maintained for up to 60 
minutes. A maximum contingency power output 
of 944 shp (704 kW) can be sustained for 2.5 
minutes. In extreme emergency the engine/s can 
be pushed to 1,018 shp (759 kW), but only for 20 
seconds, 


Left: The T800-powered E1902 served as the 

A 129 International development aircraft, until 
late 1996. The experimental fairings, which could 
house ammunition and additional avionics, were 
not adopted by the final version. 


Gianetti, the new helicopters arrived on the 
39th anniversary of Italian army aviation. 
Approximately 50 based helicopters took off to 
perform a flypast and then leave the ramp area 
clear for the arriving Mangustas, one of which 
performed an aerobatic routine including a 
loop, roll and hammerhead stall. 


Into service with the AVES 

The home of Italian army aviation is at 
Viterbo, north of Rome, which houses the 
Centro Aviazione Esercito (CAE), previously 
known as the Centro Aviazione Leggera 
Esercito (CALE). Following the arrival of the 
first Mangustas, the ALE was renamed AVES 
(Aviazione Esercito). The CAE undertakes 
aviation training through its operational element 
4° RRALE, 1° RGPTB ‘Antares’. All officer 
and warrant officers selected for aviation 
training first go to the air force helicopter 
school, at Frosinone, for 100 hours basic 
training. When they move to the Army 
Aviation School they begin flying on the AB 206 
and A 109, depending on their streaming (utility 
or attack). Before this decision is finally made 
the student must spend several hundred hours at 
a line unit, after which his future is decided by 
the Director of Flying Training. Operational 
conversion training for the A 129 is undertaken 
at the ‘Vega’ Regiment. 

Viterbo is also home to the Army Aviation 
Command, which reports directly to Force 
Command, in Verona. Army Aviation Command 
has seven aviation regiments, one of which is a 
Mangusta unit. The AVES’s front-line 
Mangusta unit is 7° Regimento Elicotteri 
d’Attacco (Attack Helicopter Regiment) ‘Vega’, 
based at Pordenone-Casarsa della Delizia 
(Aeroporto Francesco Baracca). The ‘Vega’ 
Regiment was established on 5 July 1996, 
taking over assets of the former 5° Reggimento 








Agusta adopted a simple but efficient 
ammunition feed for the 20-mm cannon, chiefly 
to have the aircraft ready for important customer 
firing trials in mid-1998. The housing on 
production aircraft will be similar, but refined. 


‘Rigel’. The regiment has two operational 
elements — 48° Gruppo Squadroni Elicotteri 
d’Attacco ‘Pavone’ and 49° Gruppo Squadroni 
Elicotteri d’Attacco ‘Capricorno’. The units 
have their roots in the 49° and 44° Gruppo 
Squadroni, of 5° Reggimento, respectively. 48° 
Gruppo Squadroni is based away from its parent 
unit, at Belluno. The first unit of 12 Mangustas 
was declared operational, to NATO, in 1992. 
AVES has its own type designations (which are 
little used), under which the A 129 is the EA-1 
(Elicotteri da Attacco 1, Attack Helicopter 1). 
Forty five A 129s had been delivered when 
production was halted in 1992. The collapse of 
the Warsaw Pact led to arevision of army 
requirements, and budgets. A reassessment of 
future threats led to a reassessment of the future 
roles of the A 129, although in the words of one 
senior officer, “the true threat was the reduced 
budget.” What emerged was a requirement for a 
multi-purpose combat helicopter, one capable 


of more than ‘heavy duty’ tank-killing. Existing 
TOW-only Mangustas were not multi-role 
helicopters, but any new capabilities would have 
to be retrofitted to existing aircraft and not built 
into new ones. The primary capability lacking 
in the Mangusta was a gun. 


Somalia: Operation Ibis 

The chief impetus behind Italy’s reviston of 
its operational requirement for the A 129 was 
the aircraft’s combat deployment to Somalia 
between December 1992 and March 1994. 
Following a prolonged and severe famine in 
Somalia, international relief aid was mobilised in 
August 1992 and a concentrated airlift of food 
aid established from Kenya into Somalia’s 
capital, Mogadishu. Led by the United States, 
this ‘air bridge’ involved C-141s and C-130s 
and was dubbed Operate Provide Relief. 
Operations were conducted in a dangerous and 
often hostile environment as rival armed clans 
fought each other to gain control over the city 
and the country, following the fall of President 
Siad Berre’s regime in January 1991. On 9 
December US Marines led the UN-sponsored 
Operation Restore Hope ashore at Mogadishu. 
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Restore Hope was intended to be a policing 
action, to “establish a secure environment for 
humanitarian relief operations in Somalia” (UN 
Resolution 794). 

Italy was a significant participant in these 
operations — not surprisingly, as Somaliland, 
encompassing present-day Somalia, Djibouti and 
southeast Ethiopia, was a former Italian colony 
and strong ties remained between the countries. 
A request was made by the Italian government 
to the Ministry of Defence to deploy combat 
helicopters to Somalia, in November 1992. 
Three A 129s of 49° Gruppo Squadroni were 
deployed as part of an Italian Army Aviation 
Battalion (ITALHELY), part of a wider military 
operation codenamed Operation Ibis. In all, the 
Italian aviation unit comprised four CH-47Cs, 
six AB 205s, two AB 412s and three Mangustas. 
All the Ibis helicopters were drawn from 
Viterbo and transported by sea from Livorno to 
Mogadishu, arriving in January 1993. It took 


The Medusa family of 81-mm rockets has been 
qualified for virtually all Italian-built combat 
aircraft, including the Mangusta. The even larger 
122-mm Falco series of rockets is also believed to 
have been cleared for use on the A 129. 
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approximately one hour to prepare each A 129 
for carriage, by removing the main rotor blades 
and sealing the engines to prevent saltwater 
contamination. Italy’s National Contingent in 
Somalia became part of the wider UN operation 
in May 1993, 

The task of the A 129s in Somalia was to 
perform armed reconnaissance missions in 
conjunction with UN forces on the ground and 
to escort unarmed AVES transport helicopters. 
The A 129s also had a limited close air support 
role. Missions were flown both day and night. 
The greatest threat to UN forces and aid supply 
forces came from snipers and so-called ‘technicals’ 
— 4x4 vehicles fitted with heavy machine-guns. 
Two-ship helicopter reconnaissance teams (one 
of which was almost always an A 129) escorted 
convoys and provided area security for loading 
and unloading zones. The A 129s flew with 
warloads of TOW missiles and 81-mm rockets — 
never 70-mm rockets. The AB 205s and AB 412s 
were also armed with pylon-mounted 
MG42/59 machine-guns and HL-19-70 19- 
round 70-mm rocket launchers (the M23 
system). Prior to this deployment, the AVES 
had undertaken desert deployments to Namibia, 
in 1989, and the Gulf, in 1990. It had gained 
limited experience of desert operations but 
Somalia presented a treacherous combination of 
swirling sand and heavy monsoon-like rains. At 
Mogadishu airport, the helicopters were based 
alongside the main runway and constantly operated 
in the dust wake of C-5s, An-124s and other 
heavy transports. The average temperature 
during the dry season was 35°-40°C (95°-104°F), 
roughly ISA +25°C conditions (the A 129 original 
spec had called for ISA+20°C performance). 
Coupled with this, the A 129s were frequently 
operating within a fraction of their maximum 
gross weight of 4070 kg (8,973 lb). The A 129s 
were not fitted with sand filtration equipment 
but their serviceability approached 100 per cent 
during Ibis, with mission-capable rates actually 
higher than those posted during normal home- 
based operations. ITALHELY was supported by 
a small maintenance squadron which worked 
out of a rebuilt Somali hangar that provided 
some protection from the elements. The A 129 
was always designed to be maintained in the 
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Left: A comprehensive series of firing trials has 
been conducted with the International’s new 

M197 cannon system. These include firings at a 
wide range of airspeeds, aircraft bank angles, 
gun elevation/depression angles and g-loads. 


field and a good spares supply ensured that the 
tempo of operations was never badly degraded. 
In all, the three A 129s flew 844 hours over 
878 sorties for 493 missions, with a substantial 
proportion at night. Some of the problems 
encountered during the deployment included 
the rapid corrosion/abrasion of unprotected 
metallic parts, sand damage to the hydraulic 
system, salt contamination from Mogadishu’s sea 
air (fresh water, for turbine washes, was always 
at a premium) and combat damage. The A 129 
force was fired upon frequently and hit three 
times by rounds up to 12.7-mm calibre. Two 
AB 205s were also hit in the air and six were 
damaged by mortar fragments on the ground. 
All repairs were performed on site. In one case, 
on 13 January 1993, A 129 E1919 (MM81389) 
was hit by a 7.62-mm round, but the damage 
was only noticed by technicians after the aircraft 
had completed its mission and returned to base. 


Combat experience 

The ITALHELY battalion provided air 
mobility capability throughout the entire zone 
of responsibility allocated to Italian troops 
(which extended 350 km/217 miles north of 
Mogadishu), as well as other UNOSOM forces. 
Approximately 9,000 flight hours were recorded 
by all types involved. Italy suffered a high toll of 
casualties during Operation Ibis and its heli- 
copter force proved to be invaluable for casevac, 
transport and combat. Operation Ibis was the 
first out-of-area deployment by any European 
combat helicopter and the A 129 proved to be 
an indispensable asset. Its HeliTOW system 
allowed targets to be identified well outside 
their effective engagement range. The A 129’s 
long-ranged rocket and TOW systems could 
equally be used to destroy any target in theatre 
before it became a threat. 

Operation Ibis was followed by Ibis II 
(United Shield) from January to March 1995, 
when four A 129s were deployed aboard the 
Italian navy carrier Garibaldi. The Mangustas 
flew 160 hours of escort and patrol operations 
covering the final withdrawal of all foreign 
forces from Somalia. Perhaps the most impor- 
tant achievement of this deployment was the 
Mangustas’ demonstration that they could 


Above: The A 129 International is most readily 
identifiable by its five-bladed rotor system and 
the revised intakes of its T800 turboshafts. This 
aircraft, E1902 (29002), is no longer flying but its 
place has been taken by the purpose-built ‘29800’. 





operate safely and effectively in a maritime envi- 
ronment, despite the hazards posed by this 
intense electromagnetic environment to their 
onboard avionics and weapons. A blade-folding 
system was adopted that allowed the blades to 
be folded in-line, in just five minutes, to facilitate 
storage on deck and in the hangars. 

In Somalia A 129s answered sniper fire with a 
TOW, which was an expensive, if effective, 
way of ensuring no return fire. However, 
Operation Ibis underlined how badly the 
Mangusta needed a gun for suppressive area fire, 
for use close to friendly forces or to reduce 
collateral damage. Crews also found the lack of 
any onboard video-playback system to be a 
frustration as it limited their ability to recon- 
noitre and evaluate targets. Somalia also under- 
lined the A 129’s need for full NVG cockpit 
compatibility and GPS capability, preferably a 
fully-integrated GPS as part of the onboard 
IMS, coupled with a digital map. Agusta had 
already been investigating solutions to these 
problems and decided to integrate all the 
improvements in airframe, powerplants and 
systems it had developed into one new design, 
which would become known as the A 129 
International. 


A 129 International 

The A 129 International is a growth version 
of the proven Mangusta, but with true multi- 
role and multi-mission capability. It introduces 
all-weather, 24-hour operational capability plus 
several significant airframe and system changes. 
Agusta used aircraft *902’ to trial many of its 
new ideas. Most important of these were the 
T800 engines (first flown in 1988) and a nose- 
mounted gun. Two FADEC-equipped 1,362-shp 
(1016-kW) Allison/AlliedSignal (formerly 
Garrett) LHTEC CTS800-2 turboshafts are 
fitted to the International. The transmission 
system has been uprated to 1,700 hp (1268 kW) 
and is fitted with four reduction stages. A new 
air particle separator has been developed and 
flown for the T800 and it can be fitted with a 
IR suppresser. The International has a primary 
mission weight of 4800 kg (10,582 lb) and a 
maximum mission weight of 5100 kg (11,243 Ib). 
Some 1000 kg (2,204 Ib) of extra fuel has been 


!-INTR/800 
(29052/'29800’) is now 
the definitive A 129 
International test and 
development airframe 
(right). The cut-out 
rudder was an 
experimental airframe 
change and will not 
be adopted. The sand 
filters fitted to its T800 
engines are just one 
of several new 
features for the 
International, driven 
by the ALE’s A 129 
peace-keeping 
deployment to 
Somalia (below right) 
from 1992 to 1994. 


squeezed into the airframe. It took nine months 
to re-engine the first International testbed. By 
1992 a single-barrelled Lucas 12.7-mm 
machine-gun had also been fitted — and fired — 
from a chin turret, with ammunition carried in 
a fairing behind the gun. 

With its re-engined and upgunned A 129, 
Agusta re-entered the export marketplace and 
made a second attempt to sell to the 
Netherlands in 1994. Holland ultimately opted 
for the AH-64 (as did the UK, which finally 
adopted an attack helicopter in 1995 also). 
Agusta went through a troubled financial period 
in 1993/94 and its ownership was finally trans- 
ferred from state-owned (and liquidated) EFIM 
to Finmeccania in December 1996 (Finmeccania’s 
major shareholder is currently the Italian 
Treasury, but it was moving towards full 
privatisation in June 1998). During the same 
period the Italian Ministry of Defence 
announced a cut in funding for the AVES’s 
A 129s, which slowed delivery rates to the 
AVES. Both events conspired to hinder Agusta 
in its attempts to sell to the UK and the 
Netherlands. With lessons learned in both the 
marketplace and the combat environment 
Agusta bounced back, and on 9 January 1995 
flew the prototype of what was the (near) defini- 
tive A 129 International. 


The International described 

The chief difference between this aircraft and 
previous ‘prototypes’ was its new five-bladed 
rotor and purpose-built gun system. The rotor 
head uses Agusta’s tried, tested (and patented) 
fully articulated design, with five Elastomeric 
bearings and all-composite blades. The five- 
bladed system has been referred to, by Agusta, as 
the ‘Penta’. Agusta had opted for a heavier- 
calibre weapon than the original 12.7-mm gun 
and trialled the GIAT M621 20-mm cannon 
before selecting the General Electric (now 
Lockheed Martin) M167 20-mm cannon 
mounted in an OtoBreda turret. The gun is 
actually an Alenia Difesa-built TM197B. 
Initially, the International development 
airframe, 902, flew with large cheek fairings, 
very reminiscent of those fitted to the AH-64, 
to house new avionics and cannon ammunition. 
Late in 1996 902’s place was taken by a second 
aircraft, I-INTR/800. This airframe had originally 
been part of the unfinished third batch for the 
Italian army, allocated the Agusta constructor’s 
number 29052. It was fitted with T800 engines 
from the beginning and the new rotor system 
was added in early 1997. To reflect its status as 


the first ‘true’ International, its identity was 
changed to 29800, though it remains owned by 
Agusta and on the Italian civil register. 

In the International, the Italian army saw an 
opportunity to added new capabilities to its 
existing aircraft, while sharing the overall cost as 
part of Agusta’s own development costs. The 
AVES hopes to acquire a version of the 
A 129 International that retains the existing 
Rolls-Royce engines but incorporates the new 
rotors and armament. The Gem turboshafts will 
be retained to keep costs down, as the army 
already has a large stock of engines and spares in 
the inventory. Neither will the International’s 
all-new glass cockpit be fitted to the Italian 
army aircraft, at least under current plans. An 
improved Elettronica ELT156(XV)2 RWR will 
be fitted and the existing RALM-01 LWR will 
be improved to cover a wider frequency range. 
They will also be fitted with a second-generation 
FLIR as part of the HIRNS system. Aircraft P4, 
905, has been modified to act as a five-bladed 
development ship for the Army. A total of 15 
new-standard aircraft will be acquired to 
complete the AVES’s original order for 60 
A 129s. The so-called ‘Batch Three’ deliveries 
are commonly referred to as Multiruolo (multi- 
role) aircraft, but are more formally titled A 129 
Da Combattimento (combat). The 45 existing 
A 129s will remain untouched in their primary 
anti-tank configuration (also referred to as ‘fire- 
support’ in some official sources). The A 129 
Da Combattimento will have an increased 
maximum mission weight of 4600 kg (10,141 Ib). 


New systems for the International 
The International takes advantage of the 
major advances already made in avionics inte- 
gration in the A 129 and is built around a dual 
MIL STD 1553B system. Two shared aircraft 





management computers (handling flight 
controls, engines, FADEC, transmission, fuel, 
electrical and hydraulic systems) will be linked 
to two separate mission computers driving the 
cockpit systems (MFDs and helmet displays), 
communications, navigation, EW, visionics and 
weapons systems. Agusta is prepared to integrate 
whatever choice of mission avionics, and 
sensors, a customer wishes, and recognises that 
the availability of different avionics fits will be 
crucial in winning export sales. Israel’s Elta has 
offered to develop an integrated EW suite and 
management system, if requested. A MAWS 
system will be fitted, most likely the same as 
selected for the NH 90 transport helicopter. 
The Tracor ALE-47 chaft/flare dispenser is a 
likely candidate for such a system. Some of the 
differences between the International and the 
existing Italian army versions could include 
improved SRT 170M6 and SRT 651N radios 
(Have Quick II compatible) and a new crew 
intercom. A new navigation suite will be built 
around a dual Litton LN 1002G INS/GPS. A 
new ANV 353 Doppler velocity sensor will be 
added, as will an Alenia 24 MW 1001 radalt. 
The air data system will be upgraded to a GEC 
Marconi Avionics HADS 1553B. 

The most obvious change for the 
International will come in the cockpit. Each 
crew station will be fitted with two Alenia- 
developed 6 x 8-in (15 x 20-cm) colour flat- 
panel displays, including a moving digital map 
system with overlaid displays. A new Ada-based 
main computer is beeing developed by Alenia, 
which will run on Motorola 68040 or 060 
processors. Alenia is also developing the display 
processor for the MFDs. Provision is being 
made for a data and image modem. The direct- 
view optics currently fitted in the CPG’s 
cockpit will be replaced by a CCD TV camera 
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(operating at near-IR wavelengths for low-light 
use). A new fire control system will be coupled 
with the autopilot, allowing ‘hands-off attack 
profiles to be flown. A binocular IHADSS is 
under development, which will be fully NVG 
capable (Generation III). The Italian army 
acquired ANVIS-6 goggles in 1997. An 
onboard data cartridge port will be added for 
the International’s mission planning system. 


FLIR improvements 

Agusta is in the process of selecting a baseline 
attack FLIR/EO system for the A129 
International, with the intention of increasing 
current detection ranges by 50 per cent. The 
FLIR fitted to the A 129 in service today is an 
8-12 pt device, selected for its optimum perfor- 








mance at night. Previously, such wavelengths 
were preferred to 3-5 tt FLIRs, for their supe- 
rior performance at night. Weaker performance 
during the day was accepted as a necessary 
compromise. However, shorter-wavelength 
FLIR technology has improved markedly in the 
last three years. 3-5 jt FLIRs are always better in 
high-humidity conditions and Australia and 
New Zealand both selected such systems for 
their recent Seasprite acquisitions. 8-12 1. FLIRs 
are also hampered by particles in the air, such as 
sand. For these reasons Agusta will most likely 
select a 3-5 1 system. Two targeting fits are 
currently under review, the Saab HeliTOW- 
Hellfire and the Tamam NTS-A. 

The HeliTOW-Hellfire has already under- 
gone successful airborne firing trials in the USA, 


Left and below: Italy’s Operation Ibis I, in 
Somalia, was the first out-of-area deployment by 
a European combat helicopter unit. The three 

A 129s that operated from Mogadishu had to cope 
with spartan facilities and featureless terrain, 
while faced with armed and hostile opposition. 
The Ibis | deployment lasted 15 months. While 
operations were being conducted in Somalia, the 
ALE undertook a second peacekeeping 
deployment to Mozambique, between February 
1993 and April 1994, as part of Operation Albatros. 
The Albatros deployment involved CH-47Cs, 

AB 205s and SM 1019s, but no A 129s. 





onboard an MBB BO 105 testbed. While Saab 
Dynamics still builds Ni:YAG lasers, it is also 
developing eye-safe Raman lasers, and such a 
system could be incorporated into HeliTOW in 
the future. An automatic target tracker and 
TEAC V-80-AB-F video recorder will be added. 

The Israeli-designed Tamam NTS (Night 
Targeting System) adds a FLIR, laser rangefinder, 
TV display, CCD TV and video recorder to a 
basic M65 system. NTS is currently in production 
and being fitted to USMC and IDF/AF AH-1. 
On USMC AH-1Ws it has taken the place of 
the now-cancelled C-NITE system. An 
improved version of NTS, ‘NTS-B’, is now in 
preparation. It is likely that Agusta will ensure 
compatibility with both systems and leave the 
final equipment choice to the customer. 


Joint Hellfire and TOW capability 
Either way, the A 129 International will be 
compatible with the AGM-114 Hellfire and will 
allow customers to operate with a mix of four 
Hellfires and four TOWs on the same aircraft. 
Official documentation states the International’s 
maximum Hellfire load is eight missiles, but, up 
to 16 could be safely carried. The International 
will use the (MIL STD 1760) M299 launcher, 
which is compatible with the MMW-guided 
AGM-114L Hellfire. Although Hellfire is today 
the standard against which all other anti-tank 
missiles are judged, it is extremely expensive to 


As intended by its designers, the A 129s deployed 
to Somalia proved easily maintainable by a small 
team in the field. One of the most important 
improvements of Operation Ibis deployment, now 
adopted fleet-wide on Italy’s A 129s, was a roller- 
blind sunshade fixed to the top of each cockpit. 












acquire and operate. Reportedly, Dutch Apache 
crews have been told they will never fire a live 
Hellfire in training because it is too expensive. 
TOW offers a good compromise between cost 
and performance — indeed, in some conditions it 
can even outperform laser-guided Hellfires 
when they are hindered by sand, smoke or 
humidity. Also, there are few targets that 
require the Hellfire’s killing power. During 
Operation Desert Storm, AH-64s were 
destroying T-55s with their 30-mm Chain Gun 
cannon and this is perhaps more typical of the 
threat likely to be encountered by an A 129 
International. The International will retain its 
70-mm and 81-mm rocket capability, although 
(like existing Mangustas), will not carry both 
types at the same time. 


New gun and missile systems 

The TM 197B 20-mm cannon is mounted in 
a chin turret that can swing through +90° in 
azimuth and +20°/-45° in elevation. The large 
cheek fairings of aircraft 902 have been replaced 
by a simple but effective (now) U-shaped maga- 
zine scabbed on to the port side of the aircraft. 
This configuration will be refined but right now 
is a proven design that is needed for firing 
demonstrations related to several export 
campaigns. Currently, the gun is fitted to both 
the International prototype (I-INTR/‘800’) and 
the ALE multiruolo ‘combat’ prototype (905). 
The gun can be fitted and removed in the field, 
as required, taking approximately 30 minutes to 
add and 15 minutes to remove. In a fixed 


Right, below and below right: Operation Ibis II 
heralded another new chapter in the A 129’s 
service history - sustained shipboard operations. 
Despite their heavy reliance on digital systems, 
the A 129s deployed aboard lialy’s flagship, the 
Giuseppe Garibaldi, experienced no interference 
problems from the fleet’s mass of emitting 
electronics (radars, etc.). 





The presence of the A 129s in Somalia proved to be a substantial deterrent in itself - similar to the 
experience of US AH-64s deployed in Bosnia. The chief advantage of the Mangusta over the AVES’s 
armed transports was its visionics fit, which allowed it to locate and identify targets at a secure range. 


configuration it takes a two-man team 10 
minutes to fully arm or re-arm an A 129. In 
October 1997 trials were conducted at Salto di 
Quirra and Capo Teulada with the TM 197B 
cannon to validate IMS integration, helmet- 
mounted sighting and overall accuracy, night 
operations, IR signature during firing, the 
ammunition feed and loading system. The gun 
was found to be accurate up to a distance of 
1100 m (3,609 ft). The U-shaped feed system 
houses 300 rounds and does not need a 
powered feed system, though one will most 
likely be added in future to increase ammunition 
capacity. 

Another new weapon to be added to the 
A 129 International is an air-to-air missile. The 
chosen system will also be adopted by the ALE’s 
‘combat’ A 129s. Agusta initially examined the 
obvious trio of Sidewinder, Stinger and Mistral, 
and chose the latter two on account of their 
small size and light weight. The MATRA 
Mistral had the advantages of off-boresight 






























engagement capability with a larger warhead 
and proximity fuse. The Stinger, however, was 
lighter and less expensive, and has been selected 
by Agusta. US integration specialists Base 10 are 
working with Agusta to equip the A 129 
International with the Block II Air-To-Air 
Stinger (ATAS). The International’s ATAS 
system will be cued by the IHADSS and FLIR 
and will have an off-boresight capability of up 
to 30°. Early test results with the ATAS were 
universally disappointing, but the evolution of 
the weapon has introduced an improved seeker- 
head with more sophisticated algorithms, a 
more lethal warhead, better autopilot and flight 
profiles, leading to, in the words of one project 
expert, “finally an effective weapon.” Two or 
four missiles will be carried, in twin (MIL STD 
1760) launchers. No live Stinger trials have 
been conducted to date. 

The AVES’s need for a helicopter-launched 
air-to-air missile system was reinforced by its 
experience over the former Yugoslavia. On 
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7 January 1992 a white-painted Italian army 
AB 205A, undertaking European Commission 
duties, was shot down near Varazdin, Croatia, 
by a Yugoslav air force MiG-21. An AVES 
JetRanger that was accompanying the AB 205 
escaped, but all five onboard the ‘Huey’ were 
killed. The Yugoslav (Serbian) fighter fired three 
IR-homing missiles, for one kill. A former 
senior AVES commander reflected that had 
missile-armed A 129s been available for escort 
duties, the MiG-21 would never have been able 
to attack the transport with such ease and would 
probably not have survived such a low-speed, 
low-level engagement against an A 129. 


Albania 

The most recent deployment for Italy’s 
A 129s has been to Albania. In March 1997, 
following an almost overnight economic 
collapse (caused by crazed state-sponsored 
pyramid selling ventures), Albania descended 
into a state of armed chaos as all functions of 
police control and government organisation 
broke down. On 2 March a state of emergency 
was declared. Prisons were broken open, army 
depots looted and armed gangs terrorised the 
population. A wave of refugees swept into the 
surrounding countries, chiefly Italy, and an 
international military operation was mounted to 
rescue foreign nationals, secure embassies and 
restore a modicum of order. British, French, 
German and US helicopters were all involved. 
The US operation was named Silver Wake and 
involved USMC CH-46s and CH-53s escorted 
by AH-1Ws. The US helicopters were fired at 
by SA-7s and heavy-calibre AAA, and they 
returned fire. German CH-53s did likewise — 
the first time that a German military aircraft had 
fired shots in anger since 1945, ALE A 129s 
were allocated to the Forza Multinazionale di 
Protezione (Multinational Protection Force), as 
part of Operation Alba Neo, and wore large 
‘FMP’ fuselage titles as a result. The ‘Vega’ 
Regiment Mangustas were detached to Brindisi 
to provide armed escort for 1 Regiment 
‘Antares’ CH-47Cs and Italian navy helicopters 
evacuating civilian and diplomatic personnel. 
Once this task was completed, Alba Neo moved 
into its second ‘real’ phase. The reinforced 49° 
Gruppo Squadroni, with 13 A 129s, four AB 205s 
and two AB 412s, was forward-deployed from 
Brindisi to Tirana-Rinas. The 48° Gruppo 
Squadroni remained at Brindisi with six A 129s, 
six AB 205s and three CH-47Cs. The A 129s 
flew 407 hours, undertaking armed escort and 
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reconnaissance and ‘show of force’ armed deter- 


rent missions. As operations were coming to an 
end, the A 129s from Brindisi and Tirana under- 
took armed escort sorties for Italian air force 
HH-3Fs on combat SAR and medevac missions. 
One Italian AB 212 was hit by machine-gun fire 
during operations. 

The first piece of new equipment to be 
fielded for the Albanian missions was the 


Left: The co-pilot/gunner’s (CPG’s) cockpit in the 
A 129 (front cockpit) is dominated by the TOW 
sight and missile controls. This is an early 
cockpit configuration, but is essentially similar to 
service aircraft. The CPG’s cockpit does not have 
a central control column - the bulk of the sight 
does not permit one. Instead, it is fitted with a 
side-stick cyclic, allied with a conventional 
collective on the left side of the cockpit. 


Below: The pilot’s (rear) cockpit of the A 129 has 
the same IMS display and keyboard as the CPG. 
Above it are master caution lights and the stores 
jettison panel. In front of the control column are 
the ASI, HSI, RWR display, compass, engine 
controls and master armaments panel. Above 
these are the fire extinguisher controls. To the 
right of the cockpit are the radio altimeter, back- 
up artificial horizon, clock, altimeter, climb rate 
indicator and IFF controls. The engine displays 
are on vertical strip indicators. Controls for the 
RWR, IR and radar jammers, FLIR, IHADSS, ECS, 
lights and engines are all on the side panels. 





Left: A 129 crew use the same Honeywell IHADSS 
helmet-mounted sight as fitted to the AH-64 
Apache. 


FN-Herstal HMP-50 gun pod — the lessons of 
Somalia had been well learned. Certifying the 
new system took just 20 days. The HMP-50 is 
built around a 12.7-mm machine-gun with 250 
rounds of ammunition. It has a rate of fire of 
850 rounds per minute and can be set for 50, 
100 or unlimited round bursts. The sighting 
reticule for the pod is displayed on the crew’s 
IHADSS and the guns are optimised for use at a 
range of 1500 m (4,921 ft), although trials have 
proved that the A 129/gun pod combination is 
accurate up to 2500 m (8,202 ft). A 20-mm gun 
pod option is also available. Other new equip- 
ment fielded during Alba Neo included the 
A 129’s ALQ-144 IR jammers (delivered in 1996) 
and Agusta/Piaggio-built engine IR-suppressors. 

Italian army aviation doctrine is today moving 
from one of air mobility to air mechanisation — 
from situations in which forces conduct inde- 
pendent operations without combat support by 
ground troops, to situations in which combat 
forces and equipment manoeuvre on the battle- 
field to engage the enemy. Mechanisation, a 
post-Gulf War concept, calls for more combat 
helicopters to conduct escort, reconnaissance, 
security, and close air support roles. This is turn 


LHTEC T800 turboshaft 

The Light Helicopter Turbine Engine 
Company (LHTEC) is a joint venture by 
the Allison Engine Company and 
AlliedSignal (formerly Garrett 
AiResearch). The T800 engine is a 
combination of technology from 
AlliedSignal's F109 design and Garrett's 
ATDE (Advanced Technology 
Demonstrator Engine) work for the US 
Army. In 1988 the T800 was selected to 
power the US Army's LHX advanced 
future scout helicopter, which became 
the RAH-66 Comanche. The version 
fitted to the A 129 International is the 
CTS800-OA, the first commercial version 
of the engine. After successful trials on 
the A 129 the T800 has since been fitted 
to the Westland Lynx, Eurocopter 
(Aérospatiale) HH-65 and Panther, and 
the HAL Advanced Light Helicopter 
(ALH). The T800 is a high-power density 
two-stage turboshaft. The CTS800-OA 


has a take-off (maximum) power rating of 


1014 kW (1,360-shp). A turboprop 
version of the T800, for fixed-wing 
aircraft, is now under development. 

















































A 129 upgrades ; % 
In 1995 Agusta received a contract to 7 Wi 
install a modular avionics upgrade kit to | je 
ALE Mangustas. The retrofit included the 7 

Marconi Italia RALM 01 laser warning } GF 
system, full NVG cockpit fit, Sanders | ’ - 
ALQ-144(V)E IRCM, IR suppressors and ‘ 


detachable skis for snow operations. HeliTOW laser 


The Saab HeliTOW system, 
as fitted to the A 129, is 
augmented with a laser 
rangefinder/designator. The 
laser used is a neodymium 


Gun options 
The three-baralled OTOBreda TM197B 
20-mm (Vulcan) cannon was selected for 
the A 129 International and A 129 Da 
Combattimento, in 1997. The gun and 
universal turret system are built under Y 
licence in Italy. The A 129 can also be Y 
fitted with Belgian-made FN Herstal gun 
pods, of various calibres. The HMP-50 X 
pod which uses an M3P Browning 

12.7-mm machine gun and 250 rounds 

of ammunition was carried on 

operational missions over Albania. 





system with thorium IR gas. 





Agusta A129 International 
(interim configuration) 


In mid-1998 Agusta has two ‘new technology’ 
demonstrator airframes in active flight test. Both 
are contributing to the A 129 International 
programme, though one is trialling a 
configuration specific to Italian Army Aviation 
(AVES). This aircraft, I-INTR/‘800’ (construction 
number 29052) was built as the first of the 
AVES’s proposed ‘Batch Three’ A 129s. It was 
modified to serve as the ‘full-up’ A 129 
International demonstrator (replacing 29002, 
E1902), with five-bladed rotor, T800 turboshafts 
and new nose-mounted gun. Owing to its much 
revised configuration it was allocated the 
(notional) new constructor’s number of ‘29800’. 
A new sensor system will be fitted to this 
aircraft once it has been selected by Agusta. 

A second, similar, A 129 (P4, 29005) is currently 
serving as the A 129 Da Combattimento/ 
Multiruolo prototype for the Italian Army. This 
aircraft will have most of the new features of the 
A 129 International, but not the new engines. 
The remaining 15 undelivered ‘Batch Three’ 
Mangustas will be built to this ‘combat’ standard 
as and when funds allow. 





Stores pylons 

The A 129 has four underwing hardpoints. 
The inboard weapons stations are 
stressed for a 300-kg (661-Ib) load 
(typically rocket and gun pods), and the 
outboard pylons for a 200-kg (441-Ib) load 
(typically four TOW missiles). Only the 
inboard pylons are plumbed for fuel tanks. 
The pylons themselves are articulated and 
can be elevated by 3° or depressed by 12°. 
This aircraft is carrying an A 129 
International capability demonstration load 
of four BGM-71 TOWSs (in launcher), one 
12-round Medusa 81-mm rocket pod, one 
19-round HL-19-70 70-mm rockt pod and 
four AGM-114F Hellfire missiles. 


Crashworthiness 

The A 129 was built to MIL 
STD 1290 impact survival 
standards. The main 
undercarriage uses a two- 
stage hydraulic shock strut 
to absorb descent rates in 
excess of 10 m/s (32.8 ft/s). 
The crew sits in Martin- 
Baker crashworthy seats 
which can reduce a 50-g 
impact to 20g. In the pilot's 
cockpit the central cyclic 
control column is mounted 
to the seat, not the cabin 
floor. In the event of a crash 
it moves with the seat, thus 
saving the pilot from injury. 





calls for a variety of weapons, with range, 
lethality and accuracy. This is what the ALE is 
looking for from its new ‘combat’ aircraft; it is also 
what Agusta hopes to offer other customers in 
the shape of the A 129 International. 

There are several ongoing attack helicopter 
competitions/requirements in which Agusta sees 
a future for the A129 International. The 
company is concentrating its export activities on 
Turkey, Australia, Slovenia, Malaysia, 
Singapore, Spain and Sweden. Most of these 
countries have requirements in the short-term 
for which decisions will be taken within the 
next 24 months. With the exception of Turkey, 
most will be (comparatively) small orders with 
an over-riding need for multi-mission capability 
in a low-intensity conflict. 


Future customers: Turkey 

The Turkish attack helicopter competition is 
the most enticing. Turkey plans a massive 
expansion of its combat helicopter force, 
acquiring up to 145 aircraft at a cost of $4 
billion. The AH-64D Apache is widely regarded 
as the frontrunner, more for reasons of national 
pride than operational necessity: Greece is now 
an AH-64 operator, so it is inconceivable that 
Turkey will permit itself to operate anything 
less. In the past, the US has vetoed the supply of 
AH-1Ws to Turkey, in protest against human 
rights violations, and caveats were attached to 
the 23 December 1997 decision allowing the 


Above and right: With little fanfare, A 129s 
conducted armed escort and show-of-force 
operations over chaotic Albania during 1997. The 
Mangustas of the ‘Vega’ Regiment wore large 
‘FMP’ (Forza Multinazionale di Protezione/ 
Multinational Protection Force) titles. 


AH-64 and AH-1W to be submitted to the new 
competition. Turkey must now be suspicious of 
the reliability of the US as a supplier. As in all 
recent defence procurements, Turkey has stipu- 
lated that it must be allowed licence-production 
and sales rights for the type it selects, conditions 
which are unlikely to be met by Boeing for the 
AH-64D. Furthermore, Turkey is unlikely to be 
able to afford a full complement of Apaches. 
This is where Agusta may have an opportunity 
for the A 129 International. One solution might 
be a split acquisition of the heavyweight AH-64D 
and the A 129, as a perfect scout/gun mix. This 
would allow Turkey to acquire far more heli- 
copters than a single-type buy of AH-64s, with 
far more operational flexibility. Turkey will also 
have distinct requirements for its mission 
systems and weapons fit, relying heavily on the 
Israeli firms with which it already has a good 
customer relationship. In February 1998 Agusta 
and IAI’s Tamam and Elta divisions teamed to 
offer new avionics, EW and systems integration 
for the A 129 International. 

The competitors in the Turkish competition 
all submitted their best and final offers on 31 
December 1997. The types on offer include the 





Eurocopter Tiger, Boeing AH-64D Longbow 
Apache, Bell AH-1W, and Kamov Ka-50. 
Kamov is offering the Ka-50 with a systems fit 
developed by IAI’s Lahav division, and IAI 
equipment will also be included as part of the 
AH-1W package. It is expected that an initial 
batch of 50 helicopters will be acquired, with 
the rest to follow (most likely built at Tusas 
Aerospace’s Akinci plant). Turkey will conduct 
flight evaluations of all the competing types, 
selecting up to three in June 1998 to go on to 
an evaluation in Turkey, from September. The 
first phase of flight tests will cover performance 
and handling and existing systems capability. 
The second phase will introduce maintenance 
and limited firing evaluations, performed in an 
operational environment by Turkish pilots. A 
decision is expected by the end of 1998. 


Future customers: Australia 

Australia is completely overhauling its army 
aviation component, as part of its Army of the 
21st Century defence review. Subject to 
approval in the May 1998 budget, Project Air 87 
(AIR-87) aims to equip the Army with all-new 
aerial fire support, reconnaissance and troop 
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Matricula 
Militare serial 


Esercito Italiano 
code 


Airframe c/n 





Prototypes 





29000 
29001 
29002 


E1901 
E1902 


MM6530 


MM592_— ‘Batch One’ 


29006: First flight 22 July 1988. Hybrid 
prototype/‘Batch One’ pre-production aircraft. 
Unofficially referred to as ‘P3 bis’ when it inherited 
systems and engines of 29004. Took the place of 
29004. Is still active with Agusta. 


E1925 
E1926 
E1927 
E1928 
E1929 
E1930 
E1931 


29026 
29027 
29028 
29029 
29030 
29031 
29032 





29003 
29004 


E1903 
E1904 


MM591 
MM593 
P3bis 29006 E1904 MM593 
P4 29005 E1905 MM6598 
29000: Was the non-flying ‘Iron Bird’, built to test 

A 129 drive system (engines, rotors and 
transmissions) 

29001: First flight 15 September 1983 (official). Was 
engaged in test flying from 1983 to 1996, but is still 
maintained in airworthy status. 

29002: Was built as the Ground Test Vehicle, but 10 
converted to airworthy status (with Gem engines) in 11 
mid-1984. It flew in this configuration until mid-1987, 12 
In August 1987 Agusta and LHTEC began to integrate. 13 
T800 engines on this airframe, which flew in revused 14 
configuration in October 1988. In 1996 this aircraft 15 


29007 
29008 
29009 
29010 
29011 
29012 
29013 
29014 
29015 
29016 
29017 
29018 
29019 
29020 
29021 


OODNOONPWN— 


29033 
29034 
29035 
29036 
29037 
29038 
29039 
29040 
29041 
29042 
29043 
29044 
29045 
29046 
29047 
29048 


E1932 
E1933 
E1934 
E1935 
E1936 
E1937 
E1938 
E1939 
E1940 
E1941 
E1942 
E1943 
E1944 
E1945 
E1946 
E1947 


906 
1907 
1908 


MM81376 
MM81377 
MM81378 
909 MM81379 
910 MM81380 
911 MM81381 
912 MM81382 
913 MM81383 
914 MM81384 
915 MM81385 
916 MM81386 
EI917 MM81387 
EI918 MM81388 
EI919 MM81389 
E1920 MM81390 





MM81395 
MM81396 
MM81397 
MM81398 
MM81399 
MM81400 
MM81401 
MM81402 
MM81403 46 
MM81404 47 
MM81405 48 
MM81406 49 
MM81407 50 
MM81408 51 
MM81409 52 
MM81410 = 53 
MM81411 54 
MM81412 55 
MM81413 56 
MM81414 57 
MM81415 58 
MM81416 = 59 
MM81417 60 


number ‘29800’ as a result. Fitted with some 
structural elements (engine deck, cowlings) of 29002. 
It does not have an Italian army serial/identity. First 
flew in September 1996 but was not brought up to 
‘full-spec’ International standard until January 1997. 


‘Batch Three’? (Multiruolo/‘combat’) 





29053 
29054 
29055 


EI951 MM239053 
E1952 MM29054 
EI953 MM29055 
29056 E1954 29056 
29057 E1955 29057 
29058 E1956 29058 
29059 E1957 29059 
29060 E1958 M29060 
29061 £1959 29061 
29062 £1960 M29062 
29063 £1961 29063 
29064 E1962 M29064 
29065 £1963 M29065 
29066 £1964 29066 
29067 EI965 29067 








= 25555525. 





flew with five-bladed rotor system but has now been 
withdrawn from flying status (contributing parts to 
28000). 

29003: First flight 26 July 1984. Remained with flight 
test fleet until 1993. No longer flying. 

29004: First flight 23 May 1985. Written off after 
destructive testing in late 1986. 

29005: First flight 23 May 1985. Currenly serving as 
A 129 Da Combattimento/Multiruolo (Italian army 
‘combat’ version) prototype. 
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Deliveries completed by end of 1994 (along with 15 
of ‘Batch Two’). Delivery rate then running at 10 per 
annum. 


‘Batch Two’ 





MM81391 
MM81392 
MM81393 
MM81394 


16 29022 £1921 


E1922 
E1923 
E1924 


17 29023 
18 29024 
19 29025 


29049 
29050 
29051 


E1948 
E1949 
EI950 


MM8 


418 


MM81419 


MM8 





420 


Deliveries of ‘Batch Two’ aircraft were completed in 


1996. 


29052/29800 ‘800’ 


I-INTR 
29052 was intended as one of the 15 final ‘Batch 3’ 
aircraft for the ALE but was converted to act as the 
T800 testbed and allocated the revised constructor's 


If a contract is signed these aircraft will be built to 
multirole A129 Da Combattimento standard. Until 
then all serial details are speculative. Airframes 
29053, 29054, 29055 and 29056 are in storage at 
Vergiate, awaiting completion. 


This table was compiled from publicly 
available and unclassified sources only, and 
received no contribution, official or otherwise, 
from Agusta. 





Agusta is keen to point out that the ‘International’ 
appellation does not infer a downgraded, export 
aircraft - as has been the case with similar 
designations in the past. Instead, it is an 
improved and far more capable aircraft intended 
for worldwide service and any contingency. 


transport capabilities. Three options are under 
consideration: a family of ‘missionised’ Sikorsky 
Black Hawks (the Black Hawk is already in 
Australian service); a modified ‘off-the-shelf 
commercial helicopter type; and a specialised 
combat helicopter together with a ‘common’ 
transport type. The last criteria, while seemingly 
the most difficult to fulfil, is the one in which 
Agusta has a stake. It is possible that the A 129 
International will be offered together with a 
revived version of the A 139 battlefield trans- 
port, which was originally to be developed with 
substantial Australian industrial input. In 1996 
Agusta (as prime contractor) and ASTA 
Defence/Rockwell Defence Australia Ltd (as 
associate prime contractors) signed a renewed 
Memorandum of Agreement to collaborate in 
meeting the needs of Project AIR-87. Other 
competing designs include the Bell AH-1(4BW) 
and UH-1(4BN), Denel-Eurocopter CSH-2 
Rooivalk and Oryx, and Kaman with a 
proposed ‘AH-2G’ combat version of the SH-2G 
Seasprite recently adopted by the Royal 
Australian Navy (and Royal New Zealand 
Navy) . Australian sources are very enthusiastic 
about the ‘commonality’ argument, citing it as a 
significant contributing factor towards reducing 
life-cycle costs. The Australian military is also 
known to be keen to acquire a dedicated combat 
type, rather than a ‘compromised’ armed transport. 
The AIR-87 requirement emphasises the need 
for stand-off reconnaissance capabilities and 


Before 2000 the A 129 International has several 
vital export competitions that it must win if the 
aircraft is to have a production future. Agusta is 
confident that the International has more than an 
even chance of success. 


stand-off fire support capabilities, up to a range 
of 3000 m (9,843 ft). Whichever type is selected 
will completely replace the army’s Kiowa and 
UH-1 helicopters. Pending budget approval, 
proposals will be submitted in 1998/99, for 
procurement after 2000. 


Other International options 

Slovenia had been expected to make decisions 
regarding its requirement for between 12 and 24 
attack helicopters in 1998, but funding 
constraints have pushed this back to 1999. A 
decision by Spain on its requirement is also 
expected in 1999, and Agusta has high hopes for 
the A129 International in both these markets. 
Malaysia and Singapore each have ongoing 
attack helicopter requirements. Singapore is 
expected to opt for the AH-64, but Agusta 
believes that the A 129 has not been completely 
removed from the competition — a ‘high/low’ 
AH-64/A 129 mix is still entirely possible. 
Likewise, in Malaysia, where the politically- 
driven acquisition of the Rooivalk has now 
been ‘postponed’, the A 129 is believed to have 
won the original military and technical evaluation. 


Other potential customers are Finland and 
Sweden, both looking to acquire new attack 
helicopters after 2000. 

The A129 is becoming increasingly important 
to Agusta. The reborn International offers the best 
and perhaps only opportunity for sustained 
future sales to the military. The A 109 family 
remains in secure quantity production, with 
orders in hand and new versions under develop- 
ment. Of the licence-building projects only the 
AB 412 remains in production; that licence 
expires in 2000, and it is not expected to be 
renewed. In recent times Agusta and Bell have 
to often found themselves competing for the 
same orders. In most cases this has resulted in a 
gentlemen’s agreement to split production. The 
NH90 and EH 101 programmes are proceeding, 
but slowly and there are not completely within 
Agusta’s control. Therefore, the A 129 will have 
to make an increased contribution to Agusta’s 
income to justify its continued production. In 
the shape of the A129 International, Agusta 
now appears to have added the missing ingredients 
to an already well-proven and well-designed 
airframe. Robert Hewson 
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Lockheed S-3 Viking 
and ES-3A Shadow 


When it comes to sea control and fleet reconnaissance, the S-3 Viking occupies centre stage. 
Originally designed to serve as the carrier air wing’s dedicated anti-submarine warfare platform, 
the S-3 has evolved into the air wing’s most flexible asset. Viking missions now range from 
armed surface reconnaissance to electronic surveillance and surface warfare, while still 
retaining the traditional role of undersea warfare. Since the retirement of the last KA-6D in 
1996, Vikings have also served as the air wing’s sole organic tanking element. The Viking’s 
electronic surveillance variant, the ES-3A Shadow, brings further capabilities to the air wing. 
ES-3As give battle group commanders the ability to listen to and ‘see’ over-the-horizon 
targets. Recent developments, however, have now called into question the future of both types. 





ttle group. 
















hen people mention the S-3 Viking, most think 

of its origins as an anti-submarine warfare 

(ASW) aircraft. The Viking has become more 

than just a ‘sub-hunter’, and has expanded its role in the air 

wing to include a variety of surveillance and anti-surface 

warfare missions and is now referred to as the ‘Swiss Army 

Knife of Naval Aviation’. Its long-range radar and sophisticated 
ESM suite are among the best in fleet service. 

When the S-3A entered production in the early 1970s, 

the aircraft represented a significant leap in technology over 
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its predecessor, the Grumman S-2 Tracker. Of all of the 
Viking’s systems, the most impressive was its advanced 
sonar system, which was based around the sonobuoys. 
Unlike any aircraft before it, all of the Viking’s sensor 
systems were integrated to the point that their capabilities 
could be overlapped and, thereby, enhanced. 

The development of the S-3B in 1984, with its Inverse 
Synthetic Aperture Radar (ISAR), improved ALR-76 
ESM, and Harpoon capability, added an entirely new 
dimension to the carrier air wing. Armed with AGM-84D 
Harpoons, and in some instances Mavericks, Vikings now 
routinely fly armed surface reconnaissance (ASR) and electronic 
surveillance missions, while still carrying out their original 
ASW role, now called UnderSea Warfare (USW). And, 
with the retirement of the KA-6D tanker in 1996, Vikings 
have also assumed the role as the air wing’s sole organic 
tanker. 

While several variants of the S-3 airframe have been 
studied, with some such as the KS-3A tanker and US-3A 
COD advancing to the point of fielding demonstrator 
aircraft, the most significant variant has been the ES-3A 
Shadow. Replacing the EA-3 ‘Whale’, Shadows now 
perform all of the air wing’s organic Sigint missions, 
ranging from Elint to Comint and over-the-horizon 
targeting. With all of the S-3A’s ASW mission equipment 
removed and replaced by electronic intelligence-gathering 
equipment, the Shadows bring to the air wing an advanced 
passive surveillance capability similar to that of the Navy’s 
shore-based EP-3E Aries I and the USAF RC-135. 

The Viking’s multi-mission capability was first utilised 
during Operation Desert Shield/Desert Storm, where it was 
used extensively for maritime surveillance and in formu- 
lating the overall electronic order of battle (EOB). Vikings 
even performed surface strikes against Iraqi patrol boats and 
AAA sites. Since then, Vikings and Shadows have played 
integral roles in virtually all of the significant military oper- 
ations, especially those ongoing in the Persian Gulf and 
Bosnia, providing battle group commanders with real-time 
tactical information on both targets and radar sites. 


During World War II, the US Navy began deploying 
small escort carriers (CVEs) in what were dubbed ‘hunter- 
killer’ groups to hunt and destroy German ‘wolfpacks’ as 
they stalked Allied shipping in the North Atlantic. After the 
war, these highly successful groups were reformed into a 
separate specialised offensive ASW carrier force centred 
around a combination of the smaller CVEs (escort carriers) 
redesignated CVAs, and now referred to as CVSs to reflect 
their role as offensive ASW carriers. The CVSs operated a 
mix of approximately 20 fixed-wing aircraft and 16-20 
helicopters in composite squadrons. By now, the wartime 
TBF/TBM Avengers had been replaced by the newer 
AF-2S and AF-2W Guardians, although they continued to 
operate in two-ship teams, with one aircraft concentrating 
on the search and the other on the kill. 

During the early 1950s, the more capable piston-powered 
Grumman S-2 Tracker arrived on the scene, bringing with 
it significant advances in search capabilities and avionics, 
including MAD gear and housing for sonobuoys and 
underwater sounding charges for echo ranging. Specifically 
designed for carrierborne ASW, the Tracker carried a crew 
of four and was capable of a maximum speed of 265 mph 
(426 km/h) at sea level. The Tracker’s bomb bay could 
accommodate either two torpedoes or four depth charges. 
Reflecting the Navy’s experiences in Korea and Vietnam, 
which presented virtually no opportunity for submarine 
warfare, CVS assets, although highly proficient at the sea- 
denial mission, operated independently and rarely worked 
with the larger strike-oriented carriers. 


Development of the threat 

During the mid- to late 1960s, however, the continuing 
evolution of nuclear-powered submarines meant the 
emergence of an entirely new threat, and demanded vast 
improvements in ASW. Given the virtually limitless under- 
water capabilities inherent with nuclear power, the quieter, 
faster, deeper-diving, nuclear submarines were able to 
remain submerged for considerable periods of time and 
cover vast expanses without the need for refuelling. Soviet 


submarines, typified by the ‘Hotel’, ‘November’, ‘Juliet’, 
and ‘Echo II’-class submarines, presented a formidable threat 
to the United States Navy’s continuing ability to ‘project 
power’ on foreign shores and to protect vital shipping lanes. 

While the need to replace the Tracker had been apparent 
for almost a decade, some had argued against the development 
of a new sea-based ASW platform, maintaining instead that 
shore-based, long-ranged P-3 Orions were more than up to 
the task. Advocates of the sea-based platform aptly pointed 
out, however, that no platform yet designed, not even the 
venerable P-3, was available in sufficient numbers to cover 
all of the required ocean areas, let alone have sufficient 
fuel/range to sanitise CVA operating areas or loiter on- 
station in the search mode. By now, it was clear that the 
solution lay with a smaller, yet highly capable aircraft that 
could be forward-deployed as a part of the developing 
‘carrier air wing’ concept aboard the larger carriers. This 
philosophy would ultimately see the once-segregated ASW 
aircraft transition into the air wing’s organic ASW element, 
thereby enhancing the battle group’s ability to achieve true 
sea-control. 


VSX development 

As a result of this debate, the Navy in mid-1964 formulated 
a set of specifications for what became known as the VSX 
(experimental carrier-based ASW aircraft) and began circu- 
lating the concept throughout industry. In its broadest 
sense, the VSX concept called for the development of an 
airborne platform that would allow “the carrier, for its own 
defence and to protect sea areas or convoy routes, to apply 
its anti-submarine effort far enough forward to forestall an 
underwater missile launch or to catch other types of 
submarines before they are aware of the approach of the 
task force.” To accomplish this, VSX called for an aircraft 
with exceptional range and loiter capabilities, as well as 
state-of-the-art ASW avionics, all within an airframe no 
larger than that of the S-2. The Navy’s Specific Operational 
Requirement (SOR) for the VSX concept was released in 
the winter of 1966, followed by a Request for Proposal 
(RFP) fewer than 24 months later. 

Following an intensive year-long competition between 
McDonnell Douglas, North American Rockwell, 
Grumman, the Convair Division of General Dynamics, and 
Lockheed-California, in conjunction with the Vought 
Systems Division of LTV, two teams emerged: one, spear- 
headed by Lockheed, was comprised of LTV (later Vought) 
and the Univac Federal Systems Division of Sperry Rand, 
while the second represented a combination of General 
Dynamics, Grumman, and IBM (as the ASW systems 
leader). 

The Lockheed team brought with it a unique combination 
of aviation experience which virtually guaranteed a 
successful end result. Lockheed, with ASW experience 





Above: The US Navy’s 
ES-3A force has an 
importance out of all 
proportion to its small 
size. Just 16 Shadows 
were converted from 
existing airframes, 
equipping two Fleet Air 
Reconnaissance 
Squadrons (VQs) in the 
early 1990s. Their role is 
to provide not only Elint, 
Sigint and Comint for 
the battle group but, 
increasingly, to extend 
its ‘reach’ by managing 
an integrated, datalinked 
surveillance network 
known as BGPHES 
(Battle Group Passive 
Horizon Extension 
System). 


Above left: Approximately 
119 (of 187 built) S-3A 
Vikings were converted 
to S-3B standard, and 
today these aircraft are 
at the heart of all US 
Navy carrier operations. 
The Viking provides 
unequalled anti- 
submarine capabilities 
and is the primary mine- 
laying platform. S-3Bs 
are Harpoon-capable 
and are (slowly) gaining 
Maverick capability also. 
To the chagrin of its 
crews, the Viking is most 
routinely employed as a 
tanker, using a podded 
HDU with a cross- 
feeding 300-US gal 
(1135-litre) fuel tank, 
under the opposite wing 
(as seen here). 


Far left: At a time when 
the demands being 
made on the Viking force 
are increasing, the pool 
of available pilots (and 
crew) is shrinking. With 
their training, 
experience and 
invaluable twin-engined 
jet rating, S-3 pilots are 
among the most 
susceptible in the US 
Navy to the lures of 
commercial airline 


flying. 
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Top: Lockheed had 
hoped to fly the S-3 
prototype on 4 January 
1972, but it was delayed 
by 17 days. The planned 
30-minute maiden flight 
then lasted 90 minutes. 


Above: The third 
prototype (the first with 
a full systems fit) 
conducted initial ASW 
trials from San Diego. 


Right: The award of the 
VSX contract to Lockheed 
came at a crucial time. It 
followed problems with 
Congress, and the 
Pentagon, regarding cost 
overruns on the C-5 
programme andthe, 
cancellation of the Army’s 
Cheyenne attack 
helicopter. The contract 
to build the S-3 was 
secured in the face of 
fierce competition from 
every major US 
manufacturer — with 
Lockheed beating 
General Dynamics in the 
final 1969 selection. 
Lockheed’s own history 
of maritime patrol 
aircraft included adapted 
Hudson bombers (itself a 
modified Super Electra), 
the purpose-built PV-1 
Ventura of 1943, the PV-2 
(P-2) Neptune of 1945 
and the P-3 Orion. The 
Grumman S-2 Tracker 
which the S-3 replaced 
appeared in 1954. In this 
photo an S-2,aP-2 anda 
P-3 are arranged around 
an S-3. 
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dating back to pre-World War II and currently with the P-2 
Neptune and the advanced P-3 Orion, would build the 
Viking’s fuselage, integrate the electronics, and be responsible 
for final assembly and the aircraft’s development and 
testing. Vought, with its own success in carrier-based 
aircraft, would design and build the aircraft’s wing, engine 
pods, tail unit, and landing gear. The Viking’s main landing 
gear would be a strengthened version of that used by the 
Vought F-8 Crusader, and its steerable, twin-wheeled 
nosegear, with accelerator towbar, taken directly from the 
Vought A-7 Corsair II. 

Univac, with its vast computer experience, would then 
build the digital computer, the heart of the Viking’s integrated 
weapons system, which would be responsible for ASW 
detection and tracking, crew interface and display, navigation 
avionics, and weapons delivery. The Viking’s computer 
package would draw upon the already proven Univac 1831 
system utilised by the P-3, but with significantly more 
automation and ruggedness, the latter to enable the unit to 
withstand the added stress of carrier launches and arrested 
landings. The turbofan engines, designated TF34, and later 
used as the core engine for the USAF’s Fairchild Republic 
A-10 Thunderbolt II, were developed by General Electric 


under a separate powerplant production contract. GE had 
undergone its own competition against Allison. 

In August 1968, Naval Air Systems Command requested 
that both teams provide further contract definition and 
make additional refinements to their proposals. Finally, in 
early 1969, Lockheed’s team prevailed and, on 1 August 
1969, full development was ordered under a fixed price 
plus incentive contract totalling $461 million (later 
increased to $494 million). Immediately, Lockheed 
announced that the new anti-submarine aircraft would be 
designated the S-3A. The ‘Viking’ name, the culmination 
of a fleet-wide effort to name the aircraft, was not selected 
until the early 1970s. 

The initial pre-production contract called for two static 
test airframes and six flight test aircraft, the latter increased 
to eight, plus the cost of a modified P-3 avionics testbed 
and all initial ground and flight testing. Taking lessons from 
the Air Force’s procurement problems with Lockheed’s 
C-5A Galaxy, the Navy opted for a phased-sequence 
procurement whereby each step was contingent upon the 
test programme completing specific milestones, such as the 
first ASW mission and timely delivery of an aircraft for the 
Navy’s Bureau of Inspection and Survey (BIS) trials. 
Overall procurement was to cover 199 aircraft in eight lots, 
enough for 14 Viking squadrons. 


S-3 testbeds and prototypes 

Having won the selection process, Lockheed immediately 
went to work on the pre-production aircraft, with the first 
flight of the S-3 Avionics Flying Testbed (a P-3 modified 
with a full S-3 avionics suite) on 27 August 1971. Two S-3 
airframes, Lockheed No. 2999 and 3000, were procured for 
testing. Airframe 2999 served as Vought’s drop test vehicle, 
eventually completing over 1,000 simulated carrier landings 
and a service lifetime (over 13,000 hours) of wear on the 
landing gear. Using a (then) unique means of testing the 
gear, the airframe was suspended approximately 103 in 
(2.61 m) above a flat moving surface called a ‘shuttle plate’, 
then dropped to simulate specified rates of descent on to a 
flight deck. Test drops were made at pitch angles of up to 
14.9° and roll angles of up to 9.7°, the former producing an 
equivalent sink rate of up to 27 ft (8.2 m) per second. 

Airframe 3000 served as Lockheed’s ‘Lifetime Stress 
Simulation’ airframe, enduring over two typical service 
lifetime’s worth of fatigue, and would eventually provide 
data for the S-3 Finite Element Model (FEM), a computer 
programme later developed by Lockheed to assess the stress 
levels and identify fatigue problem areas during the Service 
Life Assessment Program (SLAP), which was instigated in 
the 1990s to investigate ways to extend the Viking’s useful life. 

On 8 November 1971, the first prototype aircraft 
(BuNo. 157992) rolled out of the Burbank, California 
plant, followed by its first flight on 21 January 1972, with 


test pilot John Christiansen and test co-pilot Lyle Scheafer 
at the controls. The flight, which originated from Lock- 
heed’s Palmdale, California facility, occurred some seven 
weeks ahead of the official schedule. Lasting 90 minutes, 
the flight evaluated the Viking’s low-speed flight envelope, 
with flight speeds ranging from 120-200 kt (138-223 mph; 
222-357 km/h) and attaining altitudes of up to 20,000 ft 
(6096 m). The aircraft’s flight controls, stall characteristics, 
and landing gear were each evaluated for discrepancies. 

YS-3A No. 1’s second flight took place just two weeks 
later, expanding the flight test envelope to 250 kt (287 
mph; 463 km/h). Lasting two hours and 17 minutes, this 
flight included banks of up to 60° and accelerations up to 
1.5g. On 11 February, a third flight occurred, setting both 
altitude and flight time records of 25,000 ft (7620 m) and 
two hours and 55 seconds, respectively. This flight brought 
the aircraft to a total of three flights and six hours and 55 
minutes of flight time. 


Orders and flight test 

Within three months, the Navy placed the first production 
order for 13 aircraft (Lot 3, FY72) at a cost of $102.8 
million; subsequent procurements (consisting of 35/Lot 4, 
FY73, 45, 45, and 41 aircraft) brought the total S-3 
production to 187, including the eight pre-production 
airframes. All fleet deliveries occurred between February 
1974 and August 1978, with the last S-3 delivered on 7 
August 1978. Instead of ongoing low-rate production 
similar to other aircraft purchased by the Navy, all tooling 
was placed in storage. It has since been scattered, with some 
parts believed to be in the possession of Vought (now a part 
of Northrop Grumman). 

April 1972 marked the official start of the Navy’s Prelim- 
inary Evaluation Program (NPE). Of the more significant 
milestones was the successful completion of the P-3 
avionics flying testbed segment, which involved over 790 
fight hours of ASW systems, software integration and 
testing. Flight testing and evaluation began in earnest in 
May 1972, with eight pre-production YS-3As. The first 
YS-3A served as the primary test flight aircraft, evaluating 
the S-3’s flying qualities and the powerplant. This prototype 


Lockheed S-3 Viking and ES-3A Shadow 


was later struck from the inventory after it was damaged in 
an Emergency Barrier Arrested Test at NAS Lakehurst, 
New Jersey. In later years, it was reworked by the fleet at 
NAS Cecil Field and now sits as the S-3A display at NAS 
Jacksonville. The second pre-production YS-3A (BuNo. 
157993) was used to test structural build-up, flight envelope 
expansion, and basic AFCS. This aircraft was also used for 
stores separation testing and, upon redesignation as NS-3A, 
the aircraft later became the ES-3A aerodynamic prototype. 
YS-3A No. 3 (BuNo. 157994) was the first of the pre- 
production aircraft to be fully equipped with ASW mission 
avionics. Testing on this aircraft began 17 July 1972 and 
culminated on 23 August 1972, when YS-3A No. 3 
successfully tracked a submerged submarine. Aircraft No. 4 
(BuNo. 157995) served as the carrier suitability test aircraft. 
The first S-3A went to the ‘boat’ on 26 November 1973 
aboard the USS Forrestal (CV-59), with sea trials beginning 
in December 1973, aboard the same carrier. In the week- 
long event, YS-3A No. 9 (BuNo. 158861), joined by 
another Viking, accumulated 58 arrested landings and 
launches, and 144 ‘touch and goes’ in operations off Virginia. 
The fifth pre-production YS-3A (BuNo. 157996) 
performed hydraulic, fuel, air conditioning and avionics 
testing. Both six and seven (BuNos 157997 and 157998) 
were involved in weapons testing and integration, with No. 7 
focusing more of its efforts on delivery capabilities for 
mines, rockets, missiles and bombs. These aircraft were 
subsequently converted into US-3A COD (Carrier On-board 
Delivery) aircraft, with BuNo. 157998 serving as the prototype 
demonstrator. The last pre-production aircraft (BuNo. 
157999) was lost at sea during flight testing on 3 August 
1973 while performing a low-level simulated emergency. 
By mid-1973, the Navy had completed its fourth and 
final NPE and the Viking was now certified as ready to 
begin Board Inspection and Survey (BIS) trials. The trials, 
which began in October 1973 at NATC Patuxent River, 
Maryland, included more than 1,100 flight hours and were 
completed by March 1974. These tests, which studied the 
Viking’s airframe, associated systems, and proposed method 
of operation, served as the last step to fleet introduction. 
Overall, the flight test programme was a major success, 





Lockheed’s VSX 
agreement called for the 
production of eight test 
and development 
aircraft, in two batches, 
with a option to buy 191 
production-standard S-3s, 
in batches. In fact, a 
variable quantity clause 
allowed the Navy to 
purchase between 98 and 
310 Vikings. In 1973 
Lockheed quoted the 
flyaway price for an S-3A 
as $9.5 million, with a 
total unit cost (including 
Spares and support) of 
$12.6 million. In May 1972 
the first order for 13 
production-standard 
Vikings (known as Lot 3) 
was placed by the Navy. 
All eight test aircraft 
were flying by early 1973, 
though on 3 August 1973 
LASC No. 3008 crashed at 
sea during flight testing. 
In this photograph six of 
the eight ‘prototypes’ 
and the first production 
aircraft (LASC No. 3009) 
are seen at Burbank 
preparing for the fourth 
of their five NPEs (Naval 
Preliminary Evaluations) 
in May 1973. The Viking 
was the second ‘small’ 
aircraft to be powered by 
a high-bypass turbofan - 
the first being Germany’s 
Rolls-Royce/SNECMA 
M-45H-powered VFW 614. 
The S-3’s General 
Electric TF34 engine 
(which was test flown 
for 400 hours on a B-47) 
was co-developed for the 
USAF’s A-X programme, 
which became the A-10. 
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Viking Variants: 


One of the first Viking variants proposed, the US-3A 
Carrier On-board Delivery (COD) aircraft came in 
response to the Navy’s need to replace the ageing 
Grumman C-1 Trader, itself a modification of the S-2. 
Lockheed's first proposal consisted of a much longer 
and wider cargo version of the S-3. Although 
maintaining approximately 85 per cent commonality 
with the S-3A, this proposal incorporated a scaled- 
down version of the C-130 cargo door/ramp and 
accommodated as many as 30 seated passengers or, 
in a straight cargo configuration, two large jet engines. 
As with the S-3A, this variant would carry additional 
cargo pods or fuel tanks on wing-mounted pylons. The 
Navy, however, decided not to pursue the variant. 

Still looking to satisfy the Navy’s need for a COD 
replacement, Lockheed turned its attention to a more 
modest adaptation of the Viking. Based on the same 
airframe as the S-3A, this new US-3A was quickly built 
using one of the flight test prototypes, YS-3A No. 7 
(BuNo. 157998). Removal of most of the avionics, 
sensors, ASW equipment, ESM pods and antennas 
yielded over 270 cu ft (7.6 m*) of usable space. 

Other modifications included the installation of 
colour radar and LORAN/Omega navigation systems. 
The crew was also reduced from four to three, leaving 
the pilot and co-pilot, but adding a loadmaster. As 
modified, the US-3A could carry 4,250 Ib (1928 kg) of 
cargo/passengers or 4,680 Ib (2123 kg) of pure cargo a 
distance of approximately 2,400 nm (2,760 miles; 
4442 km). With two Aero-1D external fuel tanks, this 
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distance could be extended to 2,720 nm (3,128 miles; 
5034 km). Alternatively, two cargo pods could 
increase cargo payload to almost 7,400 Ib (3357 kg), 
although range was limited to 1,920 nm (2,208 miles; 
3553 km). 

The US-3A seemed to be a winning proposition. 
Able to carry over 90 per cent of the carrier's 
consumables, the aircraft's long range and relatively 
high speed seemed to be just what the Navy would 
need to service its carriers in the vast areas of the 
Western Pacific. The demonstrator US-3A (BuNo. 
157998) made its first flight on 2 July 1976 and first 
deployed aboard the USS Kitty Hawk on 25 October 
1977. On 7 April 1981, this same US-3A, dubbed Miss 
Piggy while the Kitty Hawk was on Kermit Station off 
Iran, logged its 
1,000,000th mile in 
support of Indian Ocean 
carrier operations. Only 
three months later, it 
logged its 10,000th flight 
hour. The Navy, 
however, chose to 
forego the US-3A option 


The dedicated US-3A 
design could 
accommodate cargo 
or up to six 
passengers. 








and instead turned to the Grumman C-2 Greyhound, 
leaving the prototype to be assigned to VS-41 for pilot 
training. 

Subsequently, the US-3A re-emerged to fill a gap in 
COD service for the Seventh Fleet carriers operating 
in the Western Pacific and Indian Ocean. Six additional 
S-3As were converted by the Navy and stationed at 
Guam with VRC-50. In the following years, these 
aircraft moved to Cubi Point in the Philippines, with 
detachments serving Diego Garcia. One US-3A (BUNo. 
157998), operating from Diego Garcia, flew missions 
supporting US Navy ships in the Persian Gulf during 
Operation Desert Shield/Desert Storm. All US-3As 
have now been retired, with one (BuNo. 157996) 
having crashed off Cubi Point in 1989. 








This is the seventh pre- 
production Viking seen 
after modification to 
serve as a US-3A with 
VRC-50. It was the 
second, actual, 
incarnation of the US-3A 
concept and not the 
purpose-built variant 
first proposed by 
Lockheed (as described 
above). The US Navy 
adapted five of the 
pre-production S-3s 
(LASC Nos 3003, 3004, 
3005, 3006 and 3007) plus 
one later production © 
airframe (3016, BuNo. 
158868) to serve as ‘COD 
pod’-equipped US-3As, 
with VRC-50. This 
aircraft is seen at NAS 
Cubi Point, in October 
1979. 
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with the Viking’s only significant modification consisting of 
the addition of small metal stall strips on each wing’s 
leading edge (between the fuselage and the engine pylons 
and just outboard of the engines) to improve stall characteristics. 


Service story 

Service deliveries of the S-3A began in February 1974, 
with VS-41, the Anti-Submarine Warfare Fleet Readiness 
Squadron (then called the RAG, or Replacement Air 
Group) at NAS North Island in San Diego, California, to 
train new aircrews and maintenance crews. Subsequent 
transition from the S-2 Tracker took place at an extraordinarily 
rapid pace, with one squadron transitioning approximately 
every six months. By the end of 1974, three Viking 
squadrons, VS-21, -22, and -29, were deeply involved in 
the conversion process. 

In September 1974, the ‘Dragonflies’ of VS-29 became 
the first operational squadron to be assigned the S-3A. A 
small detachment from VS-29 deployed aboard the USS 
Kennedy (CV-67) from 7 July 1975 to 22 January 1976, 
with the first full squadron deployment taking place aboard 
the USS Enterprise (CVN-65) in 1976-77 for the carrier’s 
WestPac cruise. VS-22, serving with the Atlantic fleet, 
deployed with the USS Saratoga in 1976, making it the first 
operational deployment. The S-3A’s importance to the air 
wing is reflected by the fact that fleet Vikings reached the 
100,000-flight hour milestone on 23 June 1977, less than 
two years after its maiden voyage. 

By the end of 1977, conversion to the S-3A was 
complete and, in August of 1978, the last S-3A (BuNo. 
160607) was delivered to the fleet. Operating in 10-aircraft 
squadrons, Vikings now flew with all of the Navy’s fixed- 
wing ASW squadrons: VS-21, -29, -33, -37, -38, assigned 
to the Pacific Fleet at NAS North Island, and VS-22, -24, -28, 


-30, -31, and -32, assigned to the Atlantic Fleet and based 
at NAS Cecil Field, Florida. VS-41, also at NAS North 
Island, served as the sole training squadron for both coasts. 


The S-3A Viking 

Referred to as the ‘Alpha’, the S-3A represented a 
quantum leap in technology and performance over the S-2 
Tracker that it replaced. Estimated by some to possess more 
than 10 times the mission capability of the Tracker, the 
Viking brought with it a new range of missions to the 
carrier air wing, including electronic and sea surface surveil- 
lance, communications relay, search and rescue, and, of 
course, the Viking’s speciality, ASW. With a top speed of 
450 kt (518 mph; 833 km/h), a range of over 2,300 miles 
(3700 km), and an operational ceiling in excess of 35,000 ft 
(10670 m), the Viking’s performance more than doubled 
that of the Tracker. The Viking’s search area covered over 
three times that of the S-2 at a range of 200 nm (230 miles/ 
371 km) from the carrier, with the ability to carry twice the 
load of sonobuoys and weapons. And, despite these 
improvements, the Viking occupied only eight per cent 
more deck space. 

As with the Tracker, the Viking brought with it a four-man 
crew: pilot, COTAC, TACCO, and SENSO. The pilot, in 
addition to flying the aircraft, is responsible for overall flight 
safety, and, in some cases, also serves as the overall aircraft 
mission commander, or MC, with final say over all tactical 
operations. The COTAC, while serving as a co-pilot when 
needed, serves as the crew’s ‘jack-of-all trades’, performing 
communications and navigation duties and the multi- 
functional role of assisting other crew members with tactical 
co-ordination and the operation of the Viking’s various 
non-acoustic systems, such as the radar, MAD, FLIR and 
ESM. Tactical operations are the direct responsibility of the 
TACCO (Tactical Co-ordinator), who interprets information 
received from all of the Viking’s sensors and determines the 
most appropriate course of action. Acoustic sensors — the 
sonobuoys — are monitored by the SENSO, who, as an 
aviation warfare specialist (AW), has the only enlisted rank 
aboard the Viking. 

Power for the Viking is provided by two General Electric 
TF34-GE-400 high-bypass ratio turbofan engines. 
Mounted on wing pylons, these engines are each rated at 
9,725 Ib (43.25 KN) of dry thrust and are among the most 
efficient in operation. Lockheed designed the engines using 
simplified pods without reversers, and hung at a slight nose- 
down angle. Originally, Vikings were equipped with the 
GE-2. However, after production began, they were 
changed to the GE-400, which had the same take-off 
thrust. Fuel capacity and consumption rate has never been a 


problem for the S-3 and has, in fact, worked to the Viking’s 
advantage in mission enhancement, giving it the capability 
to cover large distances and loiter for considerable time. 
Because of the Viking’s wing design, it was possible to 
locate the fuel tanks entirely within the main wingbox 
inboard of the wing-folds. With usable internal fuel of 
1,933 US gal (7317 litres) plus two drop tanks (530 US gal; 
2006 litres), the Viking was also an ideal candidate for 
filling the role of a fleet tanker. An inflight-refuelling probe 
is centrally located in a recessed cavity just above the windscreen 
and splitting the cockpit port and starboard cabins, allowing 
Vikings to stay airborne longer than crews often desired. 


S-3 wing layout 

Aerodynamically, the Viking’s high wing contributes to 
its reputation as one of the most agile and manoeuvrable 
aircraft in the fleet and reflects the need for high lift for 
slow loiter speeds and manoeuvrability. The moderate 15° 
quarter-chord sweep allows permissible airspeeds over a 
near 6-to-1 ratio, ranging from 447 kt (514 mph; 827 km/h) 
to a stall speed of around 80 kt (92 mph; 148 km/h). A 
higher sweepback was deemed unnecessary due to the 
Viking’s slower speeds. Incidentally, this sweep was nearly 
identical to that of the S-2 Tracker. 

Horizontal control surfaces include a combination of 
flaps, upper and lower spoilers, ailerons, and incidental 
horizontal stabilisers. Trim tabs for both the ailerons and 
the elevators are available for use in normal and emergency 
flight control situations. Longitudinal or pitch control is 
governed primarily by the Viking’s elevators, with added 
control from the stabilisers. Relative to the aircraft’s fuselage 
reference line, the stabilisers’ functionality ranges from 1° 
trailing edge down to 6° trailing edge up. 

The ailerons, operating in conjunction with upper and 
lower spoilers, provide the Viking with lateral or roll 
control. When symmetrically actuated, the spoilers also 
serve as the speed brakes and can be extended through 60°. 
To achieve the high-lift configuration necessary for take-off, 
slow manoeuvring speed, and normal landings, the Viking 
utilises both leading- and trailing-edge flaps. The leading- 
edge flaps are electrically powered ‘plain’ flaps, while the 
trailing-edge flaps are hydraulically operated ‘Fowler-types’, 
the latter the result of experimentation with different 
designs. Flaps can be positioned in one of five settings from 
UP (0/0), loiter (LTOR, 0/5), manoeuvre (MANUYV, 15/25), 
TAKEOFF (25/25), and landing (LDG 35/25). 

Directional or yaw control is provided by the Viking’s 
exceptionally large rudder. Rudder control is governed by a 
fin servo, which itself is operated by a push-pull rod system. 


The servo can be actuated by either the pilot or COTAC 
using conventional, adjustable foot pedals operating 
through a single-loop cable system. Mechanical wing- and 
tail-fold mechanisms are also included to facilitate easier 
carrier storage. In an effort to save space, the wing fold axes 
are angled slightly so that the outer panels, when folded, lie 
side-by-side. The tailfin folds to the left. 


S-3 cockpit 

Reflecting its late 1960s design, the Viking’s cockpit 
consists mainly of conventional gauge instrumentation for 
altitude, air speed, and attitude. The pilot and the COTAC 
have access to the centre-mounted armaments control panel 
and navigation control panel on the aircraft’s console. The 
COTAC, TACCO and SENSO each have a large multi- 
purpose display (MDP) and an interactive INCOS keypad 
and trackball to interface the mission computer. In addition 
to the MDP, the SENSO has another auxiliary read-out 
unit (ARU) for monitoring acoustic sensors. The pilot has a 
smaller tactical display and the COTAC’s display is smaller 
than the TACCO/SENSO. 

High visibility for the pilot and COTAC is provided by 
the Viking’s large wrap-round windshield and a 17° look- 
down capability. Small tinted windows are located on each 
side of the aft cockpit adjacent to the TACCO and SENSO 
stations for use in visual detection and identification. The 
rear canopy is painted to prevent glare on the MPDs. Crew 








Top: This Mk 7 CBU- 
armed S-3A of VS-30 
‘Diamondcutters’ is seen 
in January 1986, aboard 
the USS Forrestal, 
during a Mediterranean 
cruise. This was in the 
period preceding the 
(April) El Dorado 
Canyon strikes against 
Libya, and tensions in 
the area were high. 


Above: This colourful 
line-up of VS-38 ‘Red 
Griffins’ S-3As is seen 
aboard the USS Kitty 
Hawk in June 1984, after 
the carrier had called at 
Fremantle, Western 
Australia. The 
squadron’s CAG-bird is 
at the front of the line. 
Also of note is the VQ-1 
EA-3B Skywarrior. The 
last of these Elint- 
gathering aircraft was 
retired in 1988 and their 
place on carrier decks 
was taken by the ES-3A 
Shadow. 
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Viking Variants: KS-3A and ‘KS-3B’ tankers 


Conceived in 1979, and prompted in part by the 
Navy's growing experience with aerial refuelling over 
Vietnam, the KS-3A tanker concept called for the 
addition of two 625-US gal (2366-litre) conformal 
weapons bay fuel tank and two 600-US gal (2271-litre) 
fuel tanks mounted on the wing pylons. These tanks, 
in addition to the standard S-3 internal fuel tanks 
(13,142 |b/5961 kg), would provide a total of 4,382 

US gal (16588 litres) (29,802 Ib/13518 kg) of fuel. An aft 


Flight tests conducted by Lockheed in June 1973 
revealed a notably stable, highly efficient refuelling 
platform which could refuel a number of Navy aircraft. 
Unfortunately, the Navy never adopted the KS-3A, 
despite its ability to ‘give’ more fuel than any other 
carrier-based refuelling platform in service to date. As 
with the US-3A prototype, the KS-3A demonstrator 
aircraft was later sent to VS-41, where it was used for 
pilot training before ultimately being reconfigured into 


per minute. An improved version soon followed, first 
with the 31-300 and subsequently the more reliable 
31-301 (NAVAIR designation A/A42R-1), with off-load 
rate of 220 US gal (833 litres) per minute. 

The early 1990s saw a renewed interest in the S-3 
as a dedicated refuelling platform, this time in the 
form of a modified S-3B. Recognising the need for a 
replacement for the soon-departing KA-6D, some 
within the VS community suggested the Navy allow 


a US-3A COD in 1984. 

Although the Navy decided not to pursue the 
dedicated tanker variant, it did appreciate the 
refuelling potential of the Viking. During the mid- 
1980s, the Navy adopted the Aerial Refuelling System 
(ARS), officially designated as the D-704. Also known 
as the ‘buddy refuelling system’, the ARS was 
developed by the Naval Aviation Depot (NAVEP) at 
NAS Alameda, California. Consisting of a refuelling 
pod housing with a hose and drogue, the ARS 
attaches to the Viking's left wing and can be paired 
with an Aero-1D drop tank on the right station. The 
D-704 off-loads at the rate of 200 US gal (757 litres) 


Lockheed to reopen its S-3 production lines to 
produce a new dedicated tanker. This proposed 
variant, unofficially dubbed the KS-3B, would be 
stripped of all mission equipment, saving over 4,000 Ib 
(1814 kg), and would have significant avionics 
modifications including replacing the APS-137 with the 
APS-121 weather radar (used by the US-3A) and an 
integrated global positioning navigation system. 

Fuel modifications included the installation of two 
350-US gal (1325-litre) fuel bladders in the bomb bays, 
and two 450-US gal (1703-litre) bladders in the 
avionics tunnel, providing a 9,750-lb (4422-kg) increase 
in internal fuel. A refuelling buddy-store would then be 
mounted on the port wing with a 300-US gal (1136- 
litre) tank on the right. The two aft cockpit seats would 
be removed to accommodate the avionics gear 
displaced from the avionics tunnel. Total fuel under 
this configuration amounted to approximately 
25,894 Ib (11745 kg), 4,000 Ib (1814 kg) less than the 
proposed KS-3A. 

Lockheed also investigated various tanker options, 
experimenting with modifications to the S-3B 
airframe. One proposal included a removable fuel 
bladder for the dual weapons bay; another proposal 
called for one which could be permanently affixed. 
Both proposals sought to increase the Viking’s ‘give’ 
capability, while at the same time preserving as much 
of the aircraft's operational capability as possible. By 
taking advantage of the space afforded by the bomb 
bays, high drag could be avoided. 

As with the original proposal, however, no variant 
was ever developed. 


The ‘prototype’ KS-3A was converted from the 
fifth pre-production S-3A (which later crashed in 
January 1989, while serving as a US-3A with 
VRC-50). In addition to its main tanking role, it 
was planned to allocate a secondary electronic 
warfare and C? mission capability to the KS-3A. 


fuselage dual internal hose and reel drogue system 
would also be added to the S-3A airframe, as would 
dual ground fuelling receptacles, the latter providing 
for faster on-deck refuelling which led to quicker 
turn-around times. 

Lockheed began development of a KS-3A 
demonstrator aircraft based on a modification of one 
of the original flight test Vikings, YS-3A No. 5 
(BuNo. 157996). The KS-3A was modified into the 
tanker configuration by adding a bolt-on belly tank and 
a single hose and reel drogue system. At about the 
same time, Grumman was also investigating a follow- 
on to the KA-6D tanker, designated as the KA-6H. 





ejection is provided by the Douglas 1-E Escapac zero-zero 
seats, with both a command (crew) and individual eject 
mode. 


Vital onboard computers 

The centrepiece of the S-3A is the Univac 1832 General 
Purpose Digital Computer (GPDC). Designed specifically 
for the S-3 programme, the 1832 was developed from the 
highly successful Univac 1831 used by Lockheed’s P-3 
Orion. Given the Viking’s smaller crew size compared to 
the Orion, one of the chief engineering objectives in 
designing the Univac 1832 was the need for a high level of 
automation. At the same time, designers recognised that the 
1832 had to be rugged enough to handle the rigours of the 
carrier environment, where catapult launches and landing 
subject all aircraft components to high-g stress. 

From a hardware perspective, the Univac system was 
revolutionary for its time. The Univac’s software was equally 
as advanced, utilising three basic programmes to control 
operations, weapons and test procedures. The operations 
programmes serve the crew and assist with the computations 
necessary for aircraft systems functioning and for resolving 
tactical problems. Operational programmes come in two 
formats: “Tactical Mission’, for navigation, tactics assistance, 
sensor control, and processing, and ‘Inflight Performance 
Monitoring’, for maintaining the status of the sensors. 
Reports of malfunctioning systems are shown on the 
MPDs. 

The Weapons Systems Support programme contains the 
mission database on both geographical and oceanographic 
conditions and threats. Systems such as the Viking’s ESM, 
sonobuoy reference system, and MAD utilise this database 
to compare contacts or emissions and help distinguish the 
acoustic and electronic ‘signatures’ received from the 
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sensors. This programme also stores flight information, and 
later allows access for use during debriefings, training, and 
the development of tactical libraries used by S-3s fleet-wide. 


Sonobuoys 

Without question, the key system of the S-3A is its 
sophisticated sonar suite, with both passive and active 
sonobuoys. Through this system, Viking crews can sift 
through the multitude of undersea sounds to identify 
lurking submarines. Prior to the S-3A, the only aircraft 
capable of independent undersea search was the P-3 Orion. 
All prior aircraft required guidance from an external cue, 
such as a sonar or visual sighting, before beginning the 
localisation and attack processes. 

The Viking’s acoustic system converts electronic data 
representing undersea sounds detected through sonobuoys 
into a digital format, then analyses, processes, displays and 
records the information and the signal’s position. Sonobuoy 
transmissions are received by a fixed-tuned FM receiver 
(ARR-76), which is used exclusively for sonobuoy RF 
signal reception and processed by the OL-82A/AYS 
Acoustic Data Processor System (ADPS) before being 
converted into usable format for the SENSO’s and 
TACCO’s displays. 

Providing the interface for the sonobuoy’s system is the 
ARS-2 Sonobuoy Receiver (SRX), manufactured by 
Cubic Corporation of California. Utilising passive VHF 
interferometer techniques, the SRX receives sonobuoy 
signals through a total of 13 blade aerials located at various 





points around the airframe, the primary antenna being the 
blade-shaped AS-3675. Calculations performed by the main 
computer locate each buoy and record its drift. 

An AN/ASH-27A Analog Tape Recorder (ATR) 
accompanies the ADPS and can record (both digitally and 
analog) up to 16 channels of acoustic data, environmental 
data from bathythermograph (BT) buoys, filtered MAD, 
digital annotations, time, and ICS information. Using a 
28-channel unit, analog data can be recorded from 0.1 Hz 
to 18,000 Hz. Digital data includes raw and filtered MAD, 
CASS sonobuoy commands, time codes, MAD cues, and 
INCOS commands from the GPDC. Although not accessible 
to the crew during flight, these tapes can be analysed during 
debriefings. 

Sonobuoys are housed in 60 chutes located on the aft 
underside behind the bomb bay. Arranged in a cross-shaped 
pattern, the chutes slant downward aft, with dispensing 
accomplished by a small explosive charge. Vikings use a 
variety of sonobuoys, depending on the type of search. 
When the S-3A emerged in the early 1970s, one of the 
most prevalent buoys was the passive SSQ-41 Low- 
Frequency Analysis and Recording (LOFAR) buoy. This 
was soon replaced with the SSQ-53 Directional Frequency 
Analysis and Recording (DIFAR) passive buoy and the 
SSQ-77 Vertical Line-Array DIFAR (VLAD). The SSQ-62 
Directional Command-Active Sonobuoy System (DICASS) 
represents the Viking’s active buoy. Other buoys used are 
the SSQ-36 BT, SSQ-47 ANM for ambient noise, Mk 25 
and Mk 58 smoke, and the always-present SAR buoy. 





Above, below and below 
left: The S-3B arrived on 
the scene in the shape of 
BuNo. 159742 (LASC No. 
3071) which was the full- 
scale engineering flight 
test aircraft. This aircraft 
first flew in September 
1984 and was partnered 
by a second 
development S-3B (both 
airframes are now in 
storage at AMARC). The 
S-3B introduced several 
important advances in 
weapons and avionics, 
the most obvious of 
which was its new-found 
AGM-84 Harpoon 
capability. The US Navy 
had always intended to 
integrate Harpoon with 
the S-3 as a matter of 
urgency, declaring that 
the S-3 and the P-3 
would be its primary 
launch aircraft. As far 
back as 1975, an S-3A 
had conducted carrier 
operations with two 
Harpoons to assess 
suitability and 
compatibility. The Navy 
then backtracked on this 
plan and introduced 
Harpoon on the A-6E 
and P-3C first. The S-3 
was still the first US 
Navy aircraft to be 
equipped with every 
sensor system capable 
of targeting an AGM-84. 
Furthermore, an S-3 
operating under the 
protection of its air 
wing’s F-14s would be a 
far more effective 
Harpoon shooter than a 
P-3, faced with a ‘Kiev’- 
class carrier and its 
Yak-38 ‘Forgers’. 






Right: This S-3A is seen 
overflying the Soviet 
‘Victor I’-class attack 
submarine (K-314) 
which collided with the 
USS Kitty Hawk 
(CV-63) in the southern 
Sea of Japan, in March 
1989. Such submarines 
would have been the 
natural prey of S-3s 
during war. 


Above: The S-3 soon 
became the US Navy’s 
preferred choice for 
‘bird-dogging’ Soviet 
surface combatants - 
such as this ‘Krivak’- 
class frigate. The 
Viking’s seven-hour 
endurance and 
FLIR/search radar 
capability allowed it to 
stalk targets day and 
night, though until the 
arrival of the Harpoon- 
armed S-3B it did not 
have any effective 
means of attacking them 
itself. Vikings could 
attack cruise missile- 
firing submarines (a 
major threat to any 
battle group) that had to 
surface to fire their 
missiles. These included 
the ‘Echo II’- and 
‘Juliet’-class 
submarines. The 
weapon of choice in 
such a case would be 
Mk 82 bombs, Rockeye II 
CBUs or perhaps 
rockets or the Mk 46 
torpedo. The S-3 
community developed 
dive-bombing tactics 
rolling in from 10,000 ft 
(3048 m) to a 40° dive - 
but this was not realistic 
in its wartime low-level 
operational 
environment. 
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Sonobuoy dispersal patterns are usually determined by 
the TACCO (although the SENSO and COTAC can do 
so, if needed), then programmed into the Viking’s 
computer using the INCOS tray set keys. Sonobuoy depth 
and life can be preselected by the crew prior to loading. 
Once launched, signals from up to 16 buoys can be moni- 
tored and converted into digital formats. Signals are then 
stored on a magnetic drum, filtered, spectrum analysed, and 
bearings extracted, before being displayed on the SENSO’s 
ARU and MPD, or the TACCO’s MPD. A total of up to 
16 different diagrammatic sound traces can be displayed for 
analysis. 


AN/APS-116 radar 

Primary radar detection was provided by the Texas 
Instruments AN/APS-116 high-resolution airborne search 
radar. Designed specifically for the S-3A, this unit was the 
first ASW radar designed specifically to sort out periscope- 
sized targets in high sea states. The I-band APS-116 
utiliseda rapid-scan antenna and high transmit energy for 
long-range detection in noise and can scan over a 240° 
forward arch. Special techniques, namely scan-to-scan 
processing and linear FM pulse compression, were provided 
for detecting small targets in high sea clutter areas. Images 
may be displayed in various television formats, including 
PPI, B-scan, scan converter, and raw. 

The APS-116 featured three operational radar modes: 
Mode I — periscope; Mode II — maritime surveillance; and 
Mode III — long-range search and navigation. Mode I, 
using fast scan (300 rpm), high PRF (2,000 pps), and high 
resolution, has display ranges selectable up to 32 nm (28 miles; 
45 km). Mode HI, with similar range and low PRF, uses 
slow scan (6 rpm). 

Mode III extends out to 150 nm (173 miles; 278 km) 
with high resolution, low PRF (500 pps) and medium scan 
(40 rpm). This mode is used to see coast lines, harbours and 
















rivers, to update navigation, and to avoid thunderstorm 
cells. Scan-converted information is displayed to the 
COTAC, TACCO, and SENSO in either PPI or B-scan 
format, with raw radar available to only the TACCO and 
SENSO. Images from a single radar sweep can be stored by 
the APS-116 for later inspection and analysis, thereby 
minimising radar emissions. Radar operation is handled 
through crew inputs on the INCOS. A special off-line 
control is provided for the COTAC, allowing direct 
manipulation of the radar in Mode II: Navigation. 


AN/OR-89 FLIR 

The Viking’s FLIR unit is a direct derivative of the 
AN/AAD-4 and AN/AAD-7 FLIR sensors used in the Air 
Force gunships programmes in Vietnam. Housed in a 
ventral retractable cupola, the Texas Instruments OR-89 
FLIR allows Vikings to detect ship’s engines, oil slicks, 
ship/submarine wakes, and other targets obscured by dark- 
ness or by fog, based on their infra-red heat signature. A 
secondary function allows for target recognition, weapons 
delivery location verification, and, in low-threat environ- 
ments, bomb damage assessment (BDA). 


Operable in day, night, and in haze or in fog, the FLIR 
20° cone with a x3 
telescopic zoom lens with automatic focusing and auto- 
tracking capabilities. Given its unobstructed location, the 
FLIR can provide manual or computer-assisted azimuth 
coverage of +200° (for a total of 360°) and elevation 


image may be viewed through a 15° t 


coverage of 0° to - FLIR imagary is displayed on any of 
the three MPDs, although o1 one crew member may 
control the FLIR at any one time. 

From an operational perspective, the Viking’s FLIR is 
generally used in conjunction with the aircraft’s APS-116 
radar as a part of the overall classification effort. With the 
radar, for example, as the Viking crew moves closer (within 
eight to 10 miles) to investigate a radar contact, the « 
can perform a radar-to-FLIR hand-off and continue to 
view the atact passively using the FLIR auto-track. Like 
the radar, the FLIR is interfaced through the GPDC by 
INCOS entries. A 16-mm film recorder is also incorporated 
to record FLIR images. 

Used for fine-tuning a submarine’s location and to 
produce an ‘on-top mark’ for weapons drc the 


AN/ASQ-81 MAD provides another passive sensor for the 


Viking. Also a TI product, the MAD is a retractable sensing 
boom that e imately 19 ft (6 m) from the 
aircraft’s tail. The boom itself is magnetically clean. The 
AN/ASA-65 compensator group works to suppress 
unwanted magnetic ‘noise’ generated from the aircraft and 
by local environmental conditions. An autopilot MAI 
flying mode is also available, although it later proved to be 
unreliable and was disco1 ted in the years after the arrival 
of the Bravo model. 

Operationally, the MAD creates a magnetic trace which 
is pro d in the main computer before being plotted on 
one of the crew displays in both a ‘raw’ trace and 
computer-interpreted graphical format. This presentation 
allows crew members to quickly identify contacts by range 
and bearing. A sample read-out for a contact might read, 
‘M201 H 750 FT”, indicating the assigned Mad Mark, track 
number, probability (high or low), and approximate 
range in feet. Navigational information is also p 
showing the estimated times, magnetic heading, distances, 
aircraft altitude peed needed to reach the target. 

Elect surveillance measures were provided by the 


IBM ALR-47 passive ESM and represented the most 


Lockheed had 
entertained hopes of 
making two export sales 
of the Viking - to 
Germany as a Breguet 
Atlantic replacement, 
and to Japan. Germany’s 
Atlantics are still 
operational and Japan 
opted for the P-3 Orion. 
The US Navy remained 
the only customer for 
the type, acquiring 187 
S-3A aircraft to equip 12 
squadrons. However, the 
Viking’s onboard ASW fit 
was used as the baseline 
mission fit for Canada’s 
CP-140 Aurora 
ASW/patrol aircraft. 





Above, above right, right: 
The Aerojet Mk 46 is a 
deep-diving, high speed, 
lightweight torpedo 
which features 
active/passive acoustic 
homing. It began 
development in 1960, 
entered service in 1965, 
and started replacing the 
earlier Mk 44 in 1967. 
The original Mk 46 Mod 0 
weighed about 570 Ib 
(258 kg) and had a solid 
propellant motor. 
Maintenance problems 
led to the development 
of the liquid-powered 
Mods 1 and 2, which only 
weighed about 540 Ib 

(245 kg). All Mod 0s were 
converted to Mod 1 
standard by 1975. The 
Mod 4 was used with the 
CAPTOR mine. 
Introduction of anechoic 
coatings on Soviet 
submarines led to the 
near-term improvement 
program (NearTIP), 
which resulted in the 
Mk 46 Mod 5. In addition 
to new production, Mod 1s 
were modified to the 
Mod 5 standard. The 

Mk 46 had a speed of 
about 40 kt (74 km/h; 

46 mph), used a helical 
search pattern for target 
acquisition, and is 
capable of multiple 
reattacks if it misses the 
target. Over 6,000 were 
built, with many 
exported. Equipped with 
a 100-lb (45-kg) warhead, 
the Mk 46 can be \ 
launched from surface 
ships as well as being 
carried internally by the 
P-3C and S-3A/B, and 
externally by the SH-2G 
and SH-3H. The Mk 46 is 
now being replaced by 
the Mk 50 Barracuda 
which has greater speed, 
operating depth and 
endurance, as well as 
improved terminal 
homing, to combat the 
Cold War threat posed 
by Soviet nuclear 
submarines — a threat 
which virtually 
disappeared in the early 
1990s. The Mk 50 is 
propelled by a chemical 
reaction which powers a 
closed cycle steam 
turbine. 
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advanced ESM system ever placed into a carrierborne 
aircraft. The ALR-47, developed by IBM, worked in 
conjunction with an array of wingtip-mounted sensors to 
both pinpoint and identify radar and electronic transmissions 
to develop an overall electronic order of battle. Signals 
from enemy search and fire control radars as well as aircraft 
radars were gathered by the ALR-47’s 360°, omni-direc- 
tional receivers and analysed by the crew. A computer 
library compares the emitter against known ‘threats’ to 
ascertain the precise classification. This information is then 
stored for later use by the crew or for subsequent analysis. 
While not nearly as capable as the follow-up ALR-76 
found in the S-3B, the ALR-47 was able to provide accu- 
rate line-of-bearing relative to the aircraft. When operating 
in conjunction with other S-3As, ships, E-2s or EA-6Bs, 
ESM lines-of-bearing can be compared and, through the 
use of triangulation, crews can determine the precise location 
of the emitters, such as AAA, SAM or radar site. Vikings 
use this data to pass lines of bearing, which are then 
displayed on the MPDs, allowing crews to fix positions. 


Communications 


The communications system consists of an interplane 
communications system (ICS), two UHF radios for 
short-range voice and data communications, an HF radio for 
long-range communications, a sophisticated IFF receiver/ 
interrogator, a cryptographic system for secure voice 
communications, and an encrypted datalink for transmission 
of intelligence/tactical data. 

Interplane communications are handled by the LS-601/ 
AI ICS. Consisting of four crew stations and three external 
maintenance stations, the Viking’s ICS operates using both 
push-to-talk and voice-activated microphones and allows 
functional access to, as well as monitoring of, the two UHF 
and the HF radios. Certain navigational systems are also 
available on a monitor-only basis. 

Two AN/ARC-156A UHF radios, designated UHF 1 
and UHF 2, provide the Viking crew with the short-range 
capability to transmit and receive voice and data on 
frequency bands ranging between 225.00 and 399.95 MHz. 
Alternative uses include serving as a back-up receiver for 
the ASW-25B Automatic Carrier Landing System (ACLS) 
and the transmission of coded information to deployed 
sonobuoys. To prevent signal masking due to aircraft 
manoeuvring, the UHF antennas are mounted on both the 
upper and lower fuselage. All crew members, with exception 
of the SENSO, can transmit via UHF 1, UHF 2, or HF. 

The UHF radios operate in numerous modes of operation, 
including clear voice for normal communications, secure 
voice, datalink (clear or secured), Link 4A reception-only, 
ACLS backup, sonobuoy command, UHF short-range 
navigational direction-finding, and as a guard receiver for 
monitoring emergency channels. Working in conjunction 
with the two UHF radios is the KY-58 for secure voice, 
which enables the transmission and reception of encrypted 
voice and data communication, the latter through Link-11. 
Link-11 is itself an encrypted datalink which allows a two- 
way, Computer-to-computer exchange of tactical and 





surveillance information between aircraft, ship, and shore 
stations utilising UHF or HF data. 

Long-range communications (clear or encrypted voice 
and data) are handled by the AN/ARC-153A HF radio, 
with its 2.0000 to 29.9999 MHz coverage over 280,000 
channels. Providing a true over-the-horizon capability, the 
HF radio has four operational modes: an upper and lower 
single-sideband for normal communications, both sidebands 
for use in poor environmental conditions, and AME for use 
with stations without a single-sideband capability. All radios 
aboard the Viking are five-digit capable, but can only use 
all five digits in Communications Control Group (CCG) 
modified aircraft. 

The Viking’s IFF system comprises two separate devices 
— a transponder and an interrogator. The AN/APX-72 IFF 
transponder automatically reports encoded information and 
altitude data from airborne and surface stations, thereby 
allowing air traffic control and aircraft identification over 
five operational modes (Mode 1, 2, 3/A, C, and 4): Mode 
1 and 2 are IFF modes, Mode 3 (civil Mode A) and Mode 
C (automatic altitude reporting) represent air traffic control 
modes, and Mode 4 is the secured encrypted IFF military 
mode. Actual interrogation is handled by the AN/APX-76, 
which challenges targets identified on the APS-116 radar. 
Working with the same modes as the APX-72, interrogation 
responses can be monitored on the COTAC, TACCO and 
SENSO’s radar displays. 


Navigation 

Intricately tied to the communications system is the 
Viking’s navigation system. Long-range, passive, precision 
navigation is provided by the Litton AN/ASN-92 Carrier 
Aircraft Inertial Navigation System (also used by the 
E-2, F/A-18, F-14, and A-6E). Commonly called CAINS, 
this system supplies the primary attitude and heading infor- 
mation to the pilot and COTAC’s Vertical Display 
Indicator (VDI) and Horizontal Situation Indicator (HSI), 
and navigation information to the Viking’s general purpose 
computer. Link-4A attack vectoring data is also provided 
by CAINS. Control for the CAINS is provided by the 
INSC, which integrates the CAINS functions into all of the 
other aircraft systems. Together, the INSC and the CAINS 
comprise the Inertial Navigation System (INS). 

The ARN-84 TACAN provides bearing, distance (up to 
300 miles/483 km), and validity signals to selected surface 
stations via the pilot and COTAC displays. The ARN-84 
transmits in the frequency range of 1025 MHz and can 
receive in frequencies between 962 to 1024 MHz and 1151 
to 1213 MHz on any of 252 channels (X and Y). Aircraft 
vertical velocity, along-heading velocity, across-heading 
velocity, and status indications are provided by the 
AN/APN-200 Doppler-Navigator ground radar. 

Two directional-finding navigational aids found on the 
S-3A are the low-frequency ARN-83 automatic directional 
finder and the ARA-50 UHF directional finder. The 
ARN-83 provides routine point-to-point radio navigation 
to ground radio beacons and commercial stations and operates 
in the 190 to 1750 kHz frequency range. In aircraft config- 





ured for tanking, this unit is replaced by ARS control 
panel. The ARA-50, working with either of the UHF 
radios, provides the relative bearing of signals received over 
the UHF set. 

A radar altitude warning system, the APN-201, gives a 
visual and audible warning to the pilot and COTAC when- 
ever the aircraft descends through one of four altitudes: 400 ft 
(122 m), 200 ft (61 m), and two selectable altitudes, one by 
each pilot and COTAC. Autopilot control is rendered 
through the ASW-33 Automatic Flight Control System, 
which has both an autopilot and auto-throttles mode. 

Carrier landings may be assisted by the Viking’s ASW-25B 
Automatic Carrier Landing System (ACLS). Operable in 
all-weather, day or night environments, the overall system 
is comprised of the ASW-25 datalink receiver for course 
and glidepath signals, ASW-33 AFCS, an ARA-63 Carrier 
Instrument Landing System (CILS) receiver decoder for 
vertical and lateral displacement, and the AN/APN-202 
radar transponder. 


The S-3B: Viking renewed 


Despite the revolutionary impact of the S-3A, the Navy 
soon found itself in a predicament similar to the one it had 
been in during the 1960s. Increasingly quiet and lethal 
Soviet attack and ballistic submarines were making their 
way into the oceans in record numbers. The S-3A’s ASW 
system, once the submarine’s menace, was now facing 
operational limitations. Viking squadrons were also 
observing short-comings in other non-ASW areas. While 
playing a vital role in anti-surface warfare, particularly in 
targeting, the S-3A was simply unable to effectively classify 
targets while staying outside the threat envelope. More 
importantly, it did not have a stand-off weapon or possess 
an ESM threat warning capability, nor did it have any 
means of self-defence against enemy anti-aircraft 
artillery/surface-to-air missiles. 

Likewise, the S-3A’s lack of defensive or offensive air-to- 
air weaponry made it unsuitable for performing passive 
anti-air warfare (AAW) surveillance. It also affected the 
Viking’s participation as a player in the carrier’s conven- 
tional ‘power-projection’ strike missions. 

By the late 1970s, these limitations gave way to what has 
been termed the Weapons System Improvement Program, 
which began in 1981. Initiated by the Naval Air Systems 
Command, the initial $14.5 million contract called for 





Lockheed to convert approximately 160 S-3As with 
improved acoustic processing, expanded ESM coverage, 
enhanced radar processing capability, and a new sonobuoy 
receiver system. A Harpoon missile capability was also 
included in the package. Designated as the S-3B, or Bravo, 
this upgrade was to take the Viking into the threat environ- 
ment of the 1990s and beyond. 


Bravo programme and service 

Beginning in 1983, Lockheed began modifying two 
S-3A airframes (BuNos 159742 and 160591) to the Bravo 
standards. By 1984, the first demonstrator Bravo was ready 
and, on 13 September 1984, made its maiden flight. Modi- 
fications of fleet S-3s began in early 1987, with BuNos 
159770 and 160588 being the first and second conversion 
kit recipients. 

Eighty-one S-3As were converted at NAS Cecil Field 
and another 38 at NAS North Island, bringing the total 
conversion to 119 aircraft. NAS Cecil Field’s VS-27, established 


Given the vast expanses 
of the world’s oceans, 
open-ocean search for 
enemy submarines by air 
is a relatively rare event. 
Initial contact with a 
submarine is usually 
made by battle group 
units, such as a ship- 
towed array or a land- 
based P-3, or by 
patrolling established 
geographic or strategic 
‘chokepoints’ such as 
the GIUK Gap between 
Iceland and the Faeroe 
Islands in the North 
Atlantic (where the 
SOSUS network was 
postioned). Viking crews 
can also ‘create’ a 
chokepoint environment 
by focusing their search 
in areas around the 
battle group most likely 
to draw an enemy 
attack. Modern USW 
tactics depend, to a large 
degree, on the 
oceanographic 
conditions in the search 
area. Certain geographic 
areas, because of the 
water depths and 
temperatures, pose 
considerable obstacles 
for ASW operations; the 
straits around Gibraltar 
are a perfect example. 
Acoustic energy (sound) 
can travel significant 
distances under water 
and is reflected from 
solid objects. The return 
echo can be detected by 
sonobuoys. One of the 
chief noises created by 
submarines is cavitation 
- noise caused by the 
formation of air bubbles 
as the submarine, in 
particular its propellers, 
passes through water. 
Other noises are emitted 
by internal machinery, 
such as pumps and 
transmissions. Of all the 
problems faced by ASW 
platforms the most 
significant is presented 
by the ocean itself. 
Water temperatures, 
salinity, ocean depth, 
ambient noise, and sub- 
currents all have a 
significant impact on the 
ability to detect a 
submarine’s presence. 
While some ocean 
characteristics, such as 
the presence of ice, tidal 
and wave activity, or 
local weather, are 
observable by the 
human eye, other 
characteristics, such as 
variations in salinity 
(haloclines) and 
temperatures 
(thermoclines), sub- 
surface currents and 
counter-currents, the 
topography and nature 
of the ocean floor, and 
the existence of macro- 
and micro-organisms, 
are more difficult to 
observe, and in many 
cases must be 
determined by Viking 
crews on the scene. 
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The US Navy’s 1,000-/b 
BLU-110 (above and 
below) and 500-Ib 
BLU-111 (right) are 
thermally protected 

Mk 83 and Mk 82 
(respectively) bomb 
bodies filled with 
PBXN-109 explosive and 
with a rough protective 
exterior coating. 
Increasingly, they are 
being painted light 
compass ghost grey, 
with three 3-in wide 
yellow ID bands. The 
same is true of the 2,000- 
/b BLU-109A/B warhead 
used with the GBU-24B/B 
LGB (though it has three 
orange ID bands). The 
three bands identify the 
filler (PBXN-109), the 
grey is simply 
camouflage. All new-buy 
Navy fins, seekers, etc. 
are ‘going grey’, as are 
its Rockeye-derived 
CBU-78s, CBU-99 and 
CBU-100s. The VS-33 
S-3B seen above is 
taxying out at NAS El 
Centro with a load of 
live (green) Mk 83 AIRs 
with grey BSU-85 retard 
tails. Only the 500-Ib 
BLU-111/Mk 82 (right) 
can be fitted with Mk 15 
Snakeye retarding fins. 
The Mk 83s being 
dropped by this 
‘Screwbirds’ S-3B 
(below) are standard 
‘slick’ low-drag bombs. 





specifically as the S-3B Fleet Replacement Squadron 
(FRS), took delivery of the first S-3B on 17 December 
1987. In July 1988, the ‘Diamondcutters’ of VS-30 became 
the first fleet squadron to receive the S-3B. VX-1 
conducted the first operational deployment of the S-3B in 
September 1988. At the request of the Commander, 
Carrier Group Six, the squadron embarked three crews and 
two aircraft aboard the USS Forrestal (CV-59) for the 
Teamwork ’88 exercise in the North Atlantic. VX-1’s 
organic crews and maintenance personnel were augmented 
by one crew and some specific personnel from VS-27. One 
of the two aircraft was also from VS-27. VS-31 ‘Topcats’, 
however, was the first squadron to deploy with the new 
Viking during its 1990 Mediterranean cruise. Transition to 
the S-3B continued throughout the late 1980s and early 
1990s, with the last squadron transitioning to the Bravo in 
a few years later in 1994. 


APS-137 ISAR radar for the S-3B 


With only minor changes in the airframe itself, the vast 
majority of the WSIP upgrades involved the Viking’s 
sensors. The AN/APS-137(V)(1) radar is considered by 
most in the fleet to be the centrepiece of the S-3B. An 
improved version of the APS-116, the -137 incorporated a 
fourth mode — Inverse Synthetic Aperture Radar (ISAR) 
processing — which greatly improved the Viking’s ability to 
identify ship type and class from outside the threat enve- 
lope. 

In contrast to standard radars, ISAR allows visualisation 
of the target in both a profile and plan view. Instead of 
showing a simple ‘blip’ identifying the presence of an 
object, ISAR operators see an ‘image’, which, with 
training, can be manipulated to determine which type a 
ship is. This capability comes primarily from the function- 
ality of the ISAR, which relies on the motion of the object 
in relation to the aircraft; SAR processing, on the other 
hand, relies on the motion of the radar unit to the object. 
With ISAR, the imaged object’s rotational motion (pitch, 








roll, yaw) produces a small, differential Doppler shift, which 
is then manipulated to produce the ISAR image. A ship 
moves in three planes: pitch (up/down), yaw (left/right), 
and roll (side/side). The ISAR locks onto the ship’s centre- 
point and calculates movement relative to that point. Any 
detected yaw motion produces a ‘plan’ view of the ship 
while pitch motion produces the ‘profile’ view. The 
combined motions create an isometric image, which 
enhances the ability to identify and classify targets at significant 
ranges. 


ISAR and ESM capability 


All in all, the ISAR capability goes far beyond merely 
informing of the object’s presence; it tells the operator what 
the target is, separates ‘friendlies’ from ‘non-friendlies’, and 
classifies ships by type — size, number of masts, superstructure. 
The comments of Lieutenant Commander Bruce Krakan, 
then a member of VS-30 on the Bravo’s maiden cruise, 
sum this up quite effectively: “The most obvious change in 
the S-3B is anti-surface warfare and the fact that you can 
now enjoy stand-off distance. You used to have to go into 
visual range of the target to identify a bad guy and you felt 
like a sacrificial lamb.” 

S-3B crews often use ISAR capability to detect diesel 
submarines, such as the Russian-built ‘Kilo’-class. Diesels 
run on batteries and must surface to recharge — usually at 
night. When underwater, diesels rely on their batteries for 
power and are often hard to track with sonobuoys. 
However, the use of their periscopes makes them a rela- 
tively easy target for the APS-137 ISAR. According to one 
officer, “with the -137, if the sub shows its periscope and 
the radar is looking in that direction, it will be found.” 

Other improvements to the APS-137 included a more 
sensitive periscope and snorkel detection mode, and 
Harpoon targeting. Perhaps the one downfall of the 
APS-137 is that is has a slightly shorter range than the -116. 
However, the Viking’s radar range remains significantly 
greater than any other similar aircraft. 
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Another major part of the Bravo upgrade was an 
improved and expanded electronic surveillance measures 
(ESM) system, the IBM ALR-76. With increased frequency 
coverage, improved bearing accuracy, and the ability to 
warn crew members of threats, the ALR-76 represented a 
quantum leap over the former -47 used by the S-3A. The 
ALR-76 system, which provides C- through J-band 
coverage of both pulsed and continuous wave emissions 
with 2° accuracy, proved vital in the stand-alone role and in 
the detection and identification process when used with the 
APS-137. Fleet crews say without exception that the 
combination of an ISAR profile and an ESM signal is about 
as positive a non-visual ID as one could get; and the benefit 
is that it can take place from as far away as 150 miles (242 km). 

Since early 1990s, Vikings have used a unique Emitter 
Correlation Program, termed the ECP, which uses emitter 
information recorded on Viking mission tapes for later 
debriefings and post-mission analysis. After the mission, 
these tapes can be downloaded and the information placed 
into a searchable database. Information on targets found, 
emitter location, bearing and identity can overlaid on an 
electronic chart and then be printed in either a written or 
mapped format. This programme, developed by a former 
member of VS-32, was a perfect example of Navy inge- 
nuity in the face of fiscal constraint. 

Coupled with the ESM is the fleet-standard ALE-39 
chaff and flare dispenser, which uses 33 unit dispenser banks 
to eject (manually or automatically) flares, chaff or RF 
jammers, in a variety of release sequences (time and 
number). Effective against both IR- and radar-guided 
missiles, the ALE-39 gives the Viking a new self-defence 
capability, which improves its survivability in threat environ- 
ments. The chaff rounds are ‘factory-packaged’ and not 
modifiable at the user level. They generally contain strips 
pre-cut to several frequency lengths to provide protection 
from projected threat radars. 

The S-3B also received a significant acoustic upgrade, 
thereby allowing the Viking to remain the premier ASW 





All external weapons are 
carried on Vikings using 
BRU-11/A bomb rack 
assemblies or standard 
Triple Ejection Racks 
(TERs) for multiple 
loads. Rockets are still 
important weapons, 
though they can only be 
employed in the most 
benign air defence 
environments. The S-3B 
can carry up to six 5-in 
Zuni LAU-10 (four-tube) 
launchers, six 2.75-in 
LAU-68 (seven-round) 
Jaunchers or six LAU-69 
(19-round) launchers. 
The 19-round LAU-61 has 
been withdrawn from 
use by VS units. This VS- 
31 ‘Topcats’ aircraft is 
firing a pod of Zunis, by 
far the heaviest rockets 
in the inventory - 
though weight varies 
depending on the 
warhead and motor 
combination. 
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Above: The Viking’s 
‘mix-and-match’ 
weapons capability is its 
greatest asset. This two- 
ship ‘team’ is carrying 
rockets and Mk 83 
bombs, but it is the 
Viking’s ability to carry 
such a mix of weapons 
on the same aircraft that 
makes it increasingly 
valuable. 


Top: For self-defence the 
Viking has been fitted 
with the Tracor 
AN/ALE-39A chaff/flare 
dispenser, the standard 
US Navy system. ALE-39 
is currently being 
replaced by the more 
advanced ALE-47. 
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platform. Most of these upgrades, designed to enhance 
detection, localisation and attack, focused on the replacement 
of the OL-82 Acoustic Data Processor with the IBM UYS-1 
Proteus Spectrum Analyzer Unit (SAU). The UYS-1, also 
used by the P-3C Orion Update III and the SH-60B 
LAMPS II, has been described as ‘light-years ahead’ of the 
former OL-82. Added with the SAU was a new 99-channel 
sonobuoy receiver (SRX), designated as the Hazeltine 
AN/ARR-78, a more efficient and more accurate 
Sonobuoy Reference System (ARS-4), and the AQH-4 
Analog Tape Recorder. 


New weapons: Harpoon 

The principal weapons upgrade came in the form of the 
McDonnell Douglas (now Boeing) AGM-84 Harpoon. At 
introduction, the S-3B was the only aircraft able to fully 
employ all the advanced features of the AGM-84. The 
current version of the AGM-84D Harpoon is called the 


Block 1C (Block One Charlie) and provides the aircrew 
with waypoint and missile profile options. 


New weapons: Maverick 

S-3Bs have recently added a new surface strike weapon, 
the AGM-65F Maverick (not a part of the WSIP 
programme), as a proof-of-concept aircraft to enhance their 
capabilities while operating in the littoral region. Unlike 
the Harpoon, which is somewhat indiscriminate in its 
acquisition, the infra-red Maverick adds the so-called ‘man- 
in-the-loop’ and reduces the likelihood of hitting an 
unintended target. The Maverick also gave the VS community 
a lower-yield weapon for use against the smaller targets 
(patrol boats and frigates) more likely to be encountered in 
the littoral environment. When so-modified, Vikings can 
carry two Mavericks, although, with proper funding, addi- 
tional wiring could be added to accommodate four. 

Initially, four Vikings were modified as Maverick capable 
and were deployed with VS-22 ‘Checkmates’ on its 1996-97 
cruise aboard the USS Roosevelt. The Maverick Vikings 
immediately established their value when the Roosevelt was 
‘chopped’ to the Persian Gulf in early 1997. Lieutenant 
Mark Smith, then with VS-22, summed up the story of the 
squadron’s Maverick experience: “We flew with it extensively 
in the Arabian Gulf in support of Operation Southern 
Watch. We had an S-3B airborne with a live Maverick 
missile from the beginning of flight ops in the morning, to, 
typically, the last plane on the deck at night. And, every 
SUW alert was set with a Maverick equipped S-3B!” On 
21 April 1997, VS-22 became the first operational S-3B 
squadron to ‘live fire’ the Maverick. 

One of the Maverick Vikings was lost with all hands in 
the Mediterranean in January 1997. Following the cruise, 
the three Vikings were shuffled among SeaConWingLant, 
with VS-31 receiving one and VS-32 receiving the 
remaining two. In March 1998, the Navy modified another 
Viking (BuNo. 159741) with the Maverick capability, thus 
bringing the number back to four. This newly modified 
aircraft will be added to VS-30 and deploy with the 
squadron on its next cruise. 

Other changes occurred to the S-3B Viking, including 
the replacement of one of the two MU-576.AYS Drum 
Memory Systems with the OL-320/AYS Data Processing 
Memory Group, as well as extensive software updates. An 
improved Texas Instruments OR-263 FLIR was also 
installed. Most of the FLIR modifications served to 
enhance reliability rather than to increase capabilities. A 
separate, but almost coincidental, modification to the S-3A 
was an improved auxiliary power unit (APU), providing 
more cooling power and freeing the Viking from electrical 
ground equipment during carrier and detachment operations. 

From a fleet perspective, the S-3B soon proved to be a 
maintenance worker’s dream. Compared to the S-3A, the 
Bravo Viking is considerably more reliable. Maintenance 
was clearly a problem for the S-3A, as was the lack of spare 
or replacement parts, in part due to Lockheed’s system of 
massive out-sourcing. The improvements to the S-3B seem 
to have solved many of the maintenance problems, 
although the community still suffers from a significant lack 
of spare parts for its ageing aircraft. 


Viking missions 

Once used primarily as an ASW platform, the S-3B 
today finds itself the battle group’s primary surface warfare 
(SUW), mine warfare (MIW), electronic surveillance 
warfare (ES or EW), and armed surface reconnaissance 
(ASR) vehicle, plus being the carrier’s sole organic tanker 
platform. Other Viking missions include counter-targeting 
(CTTG), combat search and rescue (CSAR), and surface 
search and classification (SSC). With the Viking’s multi- 
mission capability, many, if not all, of these missions are 
incorporated into virtually every flight, with Vikings 
performing ESM, SSC, under-sea warfare (USW — the new 


designation for ASW), and, of course, tanking. This point is 
perhaps the most important to remember when considering 
the Viking and its role in the air wing. 

To fill this multi-role capability, many Vikings fly in a 
flexible ‘swing’ role, carrying torpedoes for USW, iron 
bombs and a Maverick/Harpoon for SUW, and an ARS 
31-301 pod for tanking. VS-24, for example, on its last 
cruise aboard the USS Kennedy, flew with a ‘swing load’ on 
virtually every mission. 

Commander Ray Ivie, skipper of VS-24 throughout the 
cruise, commented on the value of this configuration. 
“Every flight in the S-3B involves ‘simultaneous multi- 
missions’. At any one given time, the aircraft is working for 
or assisting two or more surface warfare commanders 
(SUWC, USWC, EWC) and must be able to rapidly flex 
to a threat. A normal Viking ‘swing load’ consists of a 
buddy store, Harpoon/Maverick, two Mk 82s in the bomb 
bay, chaff, flare, and AIRBOC. If a USW threat is present, 
two Mk 46s can also be carried without significantly 
decreasing recovery fuel limitations. A ‘swing load’ enables 
the S-3B to quickly react to a threat without launching 
another aircraft. The S-3B’s exceptional ‘bring back’ 
capability allows the aircraft to be heavily loaded with fuel 
and various weapons and to safely launch and recover. 
Other aircraft have very limited weapon ‘bring-back’ capabilities 
due to fuel consumption.” 





Generally speaking, S-3B missions are threat-dependent. 
Where surface and submarine threats are high, Vikings are 
tasked to fly SUW, SSC and USW missions, with ancillary 
tanking. During overland strikes, S-3Bs may see a higher 
proportion of tanking. The most significant development 
for the Viking in the mission arena has come through its 
SUW role. Today, Vikings, with their Harpoon and now 
Maverick capability, are the air wing lead in ‘war-at-sea’ 
scenarios. When operating in high-threat areas, such as the 
Persian Gulf and the waters off North Korea, at least one 
Viking is airborne around the clock when tensions are high 


to provide an immediate anti-surface response capability, if 


needed. On VS-22’s last cruise aboard the USS Roosevelt, 
one Viking sat Alert 15 armed with a Maverick. 

Ancillary to this surface role is the Viking’s ability to 
conduct surface search, designated SSC. The Viking’s 
extended combat radius, coupled with the ISAR and ESM, 
can provide battle group commanders with a true over-the- 
horizon search and targeting capability unmatched by any 
other air wing asset. Using the ISAR and the ESM, Vikings 
can detect, identify, and classify surface contacts and relay 
this information via Link-11 datalink back to the battle 
group for incorporation into the overall tactical plot. 

During the Gulf War, Vikings demonstrated several S-3 
‘firsts’ by successfully attacking Iraqi patrol boats (with 
bombs and, in one instance, a buddy store), by attacking 














Above and below: The 
AGM-84 Harpoon is 
arguably the most 
important weapon in the 
S-3B’s inventory. 
Harpoon was developed 
in the late 1960s/early 
1970s to counter the 
threat posed by the 
rapidly expanding Soviet 
navy. Under the 
command of Admiral 
Gorshkov, the Soviet 
navy grew swiftly froma 
coastal ‘white water’ 
fleet into a powerful 
‘blue water’ combat 
force, able to threaten 
the US Navy’s once 
invincible carrier battle 
groups. Harpoon entered 
service in 1977, and in 
1979 a nuclear-armed 
version was considered, 
but not developed. The 
S-3B can carry two AGM- 
84s, but with the rapid 
run-down of the Russian 
navy the range of 
potential targets that 
require a weapon the 
size of Harpoon is 
diminishing. The 
Viking’s expanding 
mission capability 
necessitates that it now 
carrys a wider variety of 
air-to-surface weaponry, 
including iron bombs, 
airborne-delivered 
mines, Mk 46 and Mk 50 
torpedoes, and missiles 
such as the AGM-84D 
Harpoon, AGM-65F 
Maverick and, more 
recently, the 

AGM-84E SLAM. Other 
Viking stores include 
Mk 7 CBU dispensers 
(carrying Mk 20 Rockeye 
Il and CBU-59 APAM), 
2.75-in and 5-in Zuni 
rockets, ADM-141 TALD 
decoy drones (maximum 
of four on TERs), and the 
seemingly ever-present 
ARS 31-301 refuelling 
pod. 
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Lockheed S-3 Viking and ES-3A Shadow 





Right: The AGM-65F 
Maverick is specially 
adapted for naval use 
with a modified imaging 
infra-red seeker/tracker 
for use against ships. 


Below: ADM-141 TALDs 
(Tactical Air-Launched 
Decoys) were one of the 
‘secret weapons’ of 
Operation Desert Storm. 
TALDs have the radar 
signature of an aircraft 
and are used to lure 
enemy SAM radars into 
betraying their position 
to SEAD aircraft. 


There are numerous 
types of mines used by 
the Navy - this is a Mk 56 
mine. To separate all the 
sub types, each mine 
configuration is given, 
an Operational 
Assembly (OA) 
designation. While the 
live ‘service’ mines are 
painted olive drab, the 
37875 white and 32246 
orange schemes 
indicate ‘laying’ mines. 
These inert mines are 
used to practise delivery 
techniques. They use 
the same OA number as 
the service mine, but 
suffix it with a ‘K’. Mines 
are laid in carefully 
designed patterns and 
perfecting the 
techniques for such 
deliveries requires 
practice and subsequent 
evaluation. Additional 
markings are sometimes 
painted on to allow 
SEAL teams to evaluate 
the delivery accuracy of 
a given crew. 


66 





several AAA sites using low-drag iron bombs, and by 
launching TALD decoys. The results of these attacks have 
led to the development of S-3B delivery tactics by fleet 
squadrons and by the Navy’s Strike Warfare Center at NAS 
Fallon. Viking squadrons that once utilised primarily low- 
level delivery profiles, including a 10° pop-up, 30° dive and 
level lay-down bombing, using Mk 80 series iron bombs 
and CBUs, are now developing higher altitude level and 
dive bombing deliveries. Both 2.75-in and 5-in Zuni 
rockets can also be employed. 

Electronic warfare is also a significant Viking mission. 
Relying on the sophisticated ALR-76 ESM, Viking crews 
can provide overland strike support, assisting EA-6B 
Prowlers, ES-3A Shadows, and other non-organic aircraft 
to develop an accurate and complete electronic order of 
battle (EOB). By using lines-of-bearing and other classified 





means of interpretation, Viking crews can provide strike 
leaders with SAM/EW site intelligence status and location. 
This mission proved highly valuable both before and during 
the Gulf War, and over Bosnia. 


Viking and Shadow teamwork 

S-3Bs often operate with ES-3As on EW missions, 
exchanging information by way of UHF and occasionally 
HF communications. Secured Link-11 may also be used. 
ES-3A crews, in part due to the limited crew size, often 
rely on the ESM picture generated by the Vikings to ‘cue’ a 
more detailed or precise look at a site. For example, an S-3, 
after detecting emissions from a probable SAM site, will 
radio a nearby Shadow with the site’s frequency and line- 
of-bearing from the Viking’s present position. The same 
information may also be encoded and sent to other 
members of the EW network, including the Navy’s E-2C , 
the Air Force’s RC-135, and the battle group. The Shadow 
can then focus its more sensitive systems to fine-tune the 
situation, then pass the information along to the electronic 
warfare commander. 

The S-3B is the air wing lead for USW and MIW. Anti- 
submarine warfare has always been a primary S-3 mission, 
particularly in the so-called ‘Outer Zone’ around the carrier 
(from 50-300 nm; 58-345 miles; 92-555 km)) due to its 
500-nm (575-mile; 925-km) range and three-hour loiter 
time. Within the ‘Inner Zone’ (inside 50 nm), Vikings 
serve primarily as a support/pouncer platform for the 
SH-60 and ship sensors. S-3Bs operate best when used 
during the localisation through attack phases, which means 
after an initial Area Of Probability (AOP) has been 
established. For this mission, the sonobuoy system serves as 
the primary sensor, with the Mk 46 torpedo as the primary 
‘kill’ weapon. 














In a more limited role, Vikings serve as the mining lead 
by deploying a variety of mines (moored, CAPTOR and 
Quickstrike) in congested geographic ‘chokepoint’ areas 
and in harbours. Vikings can utilise this capability by day or 
night and in limited threat areas. Recently, Viking crews 
have been relying on hand-held GPS systems to help 
pin-point the precise drop location and to assist in the 
deployment of sonobuoys. GPS removes geographic navi- 
gational errors from a plot when an operator performs a 
proper geographic correction on the mission computer’s 
geographic plot. This greatly increases locating information 
accuracy, but, until GPS is incorporated into the sonobuoys 
themselves, the accuracy of the relative tactical ASW plot 
will be labour intensive to maintain. 


Anciliary S-3 missions 

Counter-targeting (CTTG) is another Viking mission 
that receives little media attention. CTTG involves s 
aspects, ranging from protection of the ship to SEAD in 


support of a strike package. The primary expendables for 
the S-3B in the CTTG role are the SLQ-39 chaff buoy and 
the ALQ-190 Alr-launched Rapid-Blooming Off-board 
Chaff (AIRBOC). Working in conjunction with other 
aircraft and battle group surface vessels, the Vikings will 
deploy these expendables in specific, planned locations for 


presentation. 


ers, the ALE-39 chaff rounds 


missile decoy or false-false 
the availability of these can 
may be used to limited effect. 

In the SEAD role, Vikings carry the Tactical Air- 
Launched Decoy (TALD), which replaced the earlier 
Sampson decoy. Extensively used during the Gulf War, 
TALDs are now a significant part of the Viking’s SEAD 
mission and have even been used in support of strikes over 
Bosnia. VS-24, during its 1995 cruise, was the first Viking 
squadron to operationally launch four TALDs from one 
platform. Vikings also have significant value for co-ordi- 
nating and controlling the SAR mission. The SAR mission 
utilises the Viking’s multiple sensors (radar, FLIR, and DF 
capability), long endurance, and multiple crew ‘eyes’ as a 
primary or backup Airborne Command and Control 
Co-ordination (ABCCC) platform. Here, the only limitation 
is the Viking’s communications system and its lack of 
SATCOM and Have Quick capabilities. 

As the sole organic tanking asset aboard the carrier, 
Vikings also perform most of the air wing’s tanking 
services. For the most part, there are two types of tanking: 
recovery tanking and mission tanking. Recovery tanking 
can occur before or after a Viking’s primary mission and, in 
many cases, at both times. In this capacity, Vikings will fly 
their normal mission, for example, ASR or SSC and EW, 
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In the absence of 


Like all US Navy aircraft, 
S-3s are hampered when 
it comes to operations 
with USAF tankers (an 
increasingly common 
experience, especially 
over Bosnia). Refuelling 
sorties have to be pre- 
planned so a dedicated 
KC-135 or KC-10 can be 
fitted with a drogue unit 
(as seen here). Some 
KC-10s have been fitted 
with underwing HDUs 
to allow them to refuel 
both Navy and Air Force 
aircraft on the same 
mission. 


The S-3’s own job as a 
tanker is now extremely 
important, perhaps even 
to the detriment of its 
real combat role. This 
HDU-equipped VS-38 
S-3B (the CAG-bird) is 
seen landing against a 
darkening sky at NAS 
E! Centro. 











Above: This VS-32 S-3B 
was one of six deployed 
with CVW-1 aboard the 
USS America in 
September 1993 for 
operations over Bosnia. 
The America took over 
from the Roosevelt, and 
CVW-8, which arrived on 
station in March 1993. 
CVW-8 deployed to the 
region with no Viking 
unit, whereas CVW-1 was 
a reorganised ‘adapted 
force package’ with S-3s. 


Top: In 1991 VS-21 
‘Fighting Redtails’ 
joined Air Wing 5 aboard 
the USS Independence, 
based at Atsugi, Japan. 
It thus became the 
Navy’s first forward- 
deployed Viking unit. 
The squadron CAG-bird 
is seen here in formation 
with a Japanese 
Maritime Self-Defence 
P-3C Orion of Dai 6 
Koku-tai (VP-6), which is 
also based at Atsugi. 
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then provide tanking services to other air wing assets before 
landing. Mission tanking means dedicated tanking and may 
involve a few thousand pounds or require ‘yo-yo’ tanking, 
which involves the process of launching, refuelling the 
departing package, then landing to ‘hot fuel’ before 
launching again to provide refuelling for the recovery. On 
this mission, Vikings carry the standard ‘buddy’ store, plus a 
300-US gal (1135-litre) drop tank on the right wing. 


Sonobouys and non-acoustic sensors 

The Viking’s assortment of passive sonobuoys includes 
the omni-directional AN/SSQ-41B. Operating within a 
frequency range of 10 Hz to 20 kHz, the Q41B was functional 
at depths of 60-1,000 ft (18-305 m) and for durations of 
one, three or eight hours. A variation of the Q41B, the 
Q4I1N, operated within the frequency range of 5 Hz to 2.4 
kHz. Although used extensively, the SSQ-41 gave way to 
the improved AN/SSQ-53 Directional Frequency and 
Recording (DIFAR) buoys, which provide bearing infor- 
mation. The most current version is the Q53D, which has 
three depth selections (100/400/1,000 ft; 30/122/305 m) 
and five life selections (one-half, one, two, four or eight hours). 

Vikings also use the AN/SSQ-57A passive buoy. The 
SSQ-57 is another omni-directional buoy which can 
transmit on both 31 or 99 channels and was a derivative of 
the Q41B, the primary difference being the Q57’s pre-cali- 
bration and operational depth. Operational life for the Q57 
buoy is selectable to one, three or eight hours, with an 
automatic ‘scuttle’ after eight hours. 


The AN/SSQ-77A Vertical Line Array DIFAR (VLAD) 
is a deeper passive buoy and has the ability to filter out 
more of the extraneous noise. It uses a vertical line array of 
omni-directional hydrophones rather than a single 
hydrophone, with a directional hydrophone mounted at 
the centre of the array providing target bearing data. Beam 
patterns can also be selected for either bottom-bounce or 
horizontal beam. The VLAD is considered to be most 
useful in a noisy, high-traffic environment. This buoy has a 
selectable operational life of one, four or eight hours, and 
dual depth settings (classified). 

The primary active buoy is the AN/SSQ-62 Directional 
Command-Active Sonobuoy System (DICASS). This buoy 
gives range, bearing and velocity of the target in relation to 
the Viking, but also lets the submarine know that someone 
is looking. A heavy sonobuoy, weighing nearly 39 Ib (18 kg), 
the SSQ-62D is quite effective against diesel threats. In the 
Viking’s earlier days, the primary active buoy was the 
AN/SSQ-47B. The SSQ-47 could operate at two depths, 
60 or 800 ft (18 or 243 m), and transmit over 12 RF channels. 

Another passive buoy, although not necessarily a submarine 
sensor, is the AN/SSQ-36 bathythermograph (BT) buoy, 
used to decipher temperature gradients and to establish 
thermocline levels. The BT provides a 2,625-ft (800-m) 
temperature profile (within +1°F accuracy) and can transmit 
on three RF channels. Water temperatures are measured by 
the buoy as it descends (5 ft/1.5 m per second) from the 
surface. This buoy is often used first on the scene to give 
the Viking crew an accurate oceanographic profile of the 
immediate area. 

The Viking also carries a variety of special purpose 
buoys. The AN/SSQ-57 AMN, for example, provides 
detection for ambient noises, such as whales, shrimp and 
other ships. The AN/SSQ-71 and the -86 are used for two- 
way, aircraft-to-submarine communications. The Mk 84 
Mod 1 SUS (Signal Underwater Sound) is used for one- 
way communications with submarines and can be 
employed in any of five coded sequences. Four use a 
continuous tone, alternating in predefined frequencies. The 
fifth uses a continuous tone at a single frequency. Weighing 
just 5 Ib (2.3 kg), the Mk 84 has an operating life of 
approximately 70 seconds and a source level of 160 dB 
micro Pascal. 

Two forms of smoke markers are carried by the S-3 — 
the 4-Ib (1.8-kg) Mk 25, which generates smoke for 10-20 
minutes, and the 12-Ib (5.4-kg) Mk 58, which has a longer 
45-50 life. These markers can be used to mark ‘last known’ 
locations for submarines. A SAR sonobuoy is also carried 
for search and rescue and is carried in the P-2 chute. 

The Viking crew consists of a pilot, two naval flight offi- 
cers, and an enlisted airman, called a SENSO, who serves as 


the sensor operator. Pilot skills are heavily tasked given the 
aircraft’s dated cockpit layout and multi-mission tasking. 
The pilot has to be able to safely conduct ASW at 200 ft 
(61 m), refuel from a variety of tanker aircraft, lead a ‘war- 
at-sea’ strike, or conduct a low-level weapons delivery, 
often after spending several hours in the air. The bottom 
line for the pilot, however, is the carrier landing, where 
intense concentration is demanded after prolonged periods 
of time in an ejection seat. Precise flying is also a must for 
maintaining position during the critical time during the 
deployment of sonobuoys. 

The COTAC’s name says as much about the duties as 
anything. As it implies, COTAC is a merger of pilot and 
TACCO. As co-pilot, the COTAC can assist in visual 
search, can monitor important cockpit instrumentation, and 
fly the aircraft. However, navigation and communications 
are his primary duties. The COTAC also handles weapons 
selection through the armament control panel on the centre 
console. Assistance can be given to the TACCO, again as 
determined by respective workloads. Sonobuoys can be 
selected and released, and non-acoustic sensors, such as 
ESM, MAD, FLIR and the APS-137(V) radar, all can be 
monitored and controlled from the COTAC station using 
the INCOS and MPD. 

Tactical co-ordination of the mission and the aircrew is 
handled by the Viking’s tactical co-ordinator, or TACCO, 


The Viking: A pilot's 





who sits in the aft right cockpit and is responsible for 
directing the aircraft’s tactical missions. In the ASW 
mission, now called UnderSea Warfare, the TACCO 
deploys sonobuoys, directs aircraft movement for sonobuoy 
release, and controls weapon’s release. Utilising the tactical 
display marked by standard NTDS formatted ships, aircraft, 
buoys and submarines, the TACCO integrates both visual 
and verbal cues to formulate and assess a complete tactical 
picture of the battle area. The TACCO also is generally 
responsible for passing tactical information to the carrier via 
voice and Link-11. 

The immense automated data processing capabilities of 
the GPDC greatly reduce the TACCO’s hands-on work- 


This VS-35 ‘Blue Wolves’ 
S-3B taxis out for launch 
aboard the USS Lincoln, 
in December 1997. It is 
carrying the ubiquitous 
HDU refuelling pod 
(previously a D704 but 
now largely replaced by 
the improved 

ARS 31-301 pod). The 
Viking’s folding wings 
and tail allow it to 
compress to just 15 ft 3 in 
(4.6 m) in height, for 
deck or hangar storage. 


perspective in the late 1990s 


Lockheed's Viking is an ageing jet. 
Granted, the Bravo of today is much 
more of a fleet ‘all-rounder’ than the 
more ASW-oriented Cold War Alpha, 
boasting the ability to deliver Harpoon 
or (in selected airframes) Maverick 
missiles against targets on land and at 
sea; to act as the strike leader for war- 
at-sea strike; to satisfy the aerial 
refuelling needs of a modern carrier air 
wing — and still be able to hunt down 
and destroy sub-surface threats. 

Notwithstanding the Viking’s status 
as the air wing's ‘jack-of-all-trades’, the 
jet's multi-mission capability and 
operational flexibility cannot disguise 
the fact that the youngest S-3B in the 
fleet today (BuNo. 160606 of VS-22) 
celebrates its 20th birthday in August 
1998. The final build S-3, BuNo. 
160607, currently serves with VX-1, at 
NAS Patuxent River, Maryland. Much 
has changed with respect to the 
aircraft's mission systems since the 
179th, and last, S-3 rolled out of the 
Lockheed Palmdale (California) facility in 
August 1978. However, the same 
cannot be said for the basic 
airframe/engine combination and core 
avionics that haul the upgraded sensors 
and weaponry around the sky. 

Like any 20-year veteran of global 
deployments in the world's harshest 
operational environment, the Viking’s 
age is beginning to show through the 
modern veneer of TPS grey. Budget 
decisions affecting Scheduled Depot 
Level Maintenance throughput, Base 
Re-Alignment and Closure, funding of 
critical aircraft avionics and structures 
programmes, and utilisation rates in 
excess of those programmed have 
resulted in bureau number 
management to keep the front-line, 
squadrons stocked with fully capable 
aircraft in the face of ever-increasing 
mission demands. All these factors take 
their toll on the S-3 and command the 
full-time attention of type wing and 
community leadership. 

All the problems concomitant with 
those decisions and actions are faced 
on a near-daily basis by a typical sea 


control squadron like VS-35, the ‘Blue 
Wolves’, an integral part of CVW-14 
when embarked aboard the West 
Coast-based USS Abraham Lincoln. Like 
most other fleet-going sea control units, 
the ‘Blue Wolves’ are equipped with 
eight S-3Bs which range in age from 
mid-production build machines 
delivered in the US Bicentennial year 
(1976), through to final batch jets 
completed in the spring of 1978. 

Most, if not all, of these jets have 
completed more WestPac and 
Mediterranean cruises than any of the 
naval aviators assigned to fly them — 
men like ‘nugget’ ‘JO’ Lieutenant (jg) 
Paul ‘Catfish’ Schaller, undertaking his 
first period at sea with VS-35 during 
CVW-14's recent training assessment 
period off the California coast. Although 
he had logged launches and ‘traps’ 
during his time at the S-3 Fleet 
Replacement Squadron (FRS), VS-41, in 
these very waters months before, this 
was his first taste of carrier flying with a 
front-line unit in a jet configured for air 
wing operations. Coming to grips with 
the overall sea control mission, Schaller 
was relishing the challenge of just 
bringing his jet, and its crew, safely 
back aboard ship in these early stages 
of ‘blue water’ ops. 

“Compared to the other jets in the air 
wing, the S-3 is (moderately easier) to 
land back aboard thanks to its slow- 
speed handling, but, like any other 
aircraft, it still has its peculiarities and 
quirks," said Lieutenant Schaller. 

Lieutenant Commander Mike ‘Pokey’ 
McMahon, FRS Training Officer and 
former Squadron and Air Wing LSO, 
commented, “The S-3 is particularly 
forgiving of minor errors in approach 
parameters. However, its slow 
approach speed and large, high-lift wing 
make it considerably more gust 
responsive than other types of aircraft. 
This gust responsiveness makes it 
considerably more difficult to bring 
aboard under wind conditions which 
create a strong ‘burble’ of disturbed air 
behind the carrier. In fact, the aircraft 
failed its initial carrier suitability testing 


due largely to its gust responsiveness. 
This led to the incorporation of a Direct 
Lift Compensation (DLC) system to 
enable the pilot to power through the 
burble, then bleed off the excess 
energy, and resulting lift, on the other 
side without ballooning above the 
glideslope. 

“One of the biggest advantages of 
the S-3's design, however, is its fairly 
docile single-engine handling in the rare 
instances it's required. Though line-up 
control can be more difficult due to 
asymmetric thrust, the large tail 
compensates nicely, with only small 
deflections of the rudder needed to 
correct the yaw. A single TF-34 doesn't 
require a much higher power setting 
than with both engines operating. This 
makes it much easier for a pilot to get 
overpowered than underpowered when 
flying a single-engine approach. The 
danger in this situation is pulling too 
much power to make a glideslope 
correction and creating a high, come- 
down-to-land condition without the 
engine spool-up time to arrest the rate 
of descent prior to touchdown. 

“From the pilot's vantage point, it's a 
very well-mannered aircraft in the 
landing pattern, afloat or ashore." 

Like most units working up for a six- 
month deployment, VS-35 is full of 
‘new guys' who have either been 
posted into the squadron from the FRS 
or are undertaking their second front- 
line tour. Eleven four-man crews 
comprise a fleet-going sea control unit, 
with the split between ‘first-timers’ and 
‘old hands’ presently running at 70/30 
per cent. The navy would like this figure 
to be more in the region of 60/40 per 
cent, but the community, and the Navy, 
are fighting a retention war with the 
airlines, who are decimating fleet ranks 
in their search for experienced pilots — 
particularly those with time on non- 
centreline thrust, multi-engined, turbo- 
fan types, like the S-3, and industry, 
which is eager to recruit technically 
competent leaders to fill management 
positions. A rising resignation rate 
among officer aircrew, pilots and naval 


flight officers has seen junior officers 
involuntarily extended on first sea tours 
and ‘rolling’ back to squadron 
assignments upon completion of 
(sometimes shortened) first shore 
tours, as opposed to the more typical 
and career-enhancing embarked staff 
and ship’s company sea duty tours. 

Aside from having to spend more 
time away from their families, some 
second tour ‘sticks’ do not relish the 
thought of having to maintain currency 
and perform in an ever-expanding, 
tactically-demanding, training-intensive 
mission arena in aircraft that require 
more and more maintenance man-hours 
to support. One of the handful of highly 
valued ‘veterans’ within VS-35 is 
Lieutenant Dan ‘Stool’ Kauffman, who 
still has as much affection for the S-3 
now.as he had for the jet in his FRS 
days in the early 1990s, but has seen 
his mount start to lose the battle 
against the ageing process. 

“The S-3 is a good jet, but it is most 
definitely beginning to show its age. 
The biggest challenges that we face 
don't centre around performing the 
mission itself, but rather keeping the 
aircraft serviceable to simply fly the 
mission. | wouldn't say that the jets we 
fly are sub-standard, but they are 
certainly old. Unlike aircrew operating 
other types within the air wing, we as 
members of the sea control community 
have to deal far more with systems 
reliability issues, and how best to work 
around technical problems in order to 
still fulfil the mission brief.” 

Lieutenant George ‘Joey’ Dennis, 
former VS-33 ‘Screwbird’, now Sea 
Control Wing Tactics Officer, 
commented, “The S-3B is a great 
weapons system, but the components 
are becoming obsolete, particularly in 
the core avionics area. Attitude.gyros, 
electrical relays, radios; all these are 
experiencing increased failure rates, as 
is the FLIR system. Additionally, the 
systems put into the S-3B, while state- 
of-the-art in the early to mid-1970s 
when developed, are falling 
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behind contemporary standards. Fleet 
aircrew are eager to see the currently 
programmed upgrades and 
replacements for our obsolete 
equipment make it into the aircraft.” 

As any aircraft ages, it is expected 
that the accumulated flight hours, ‘cats 
and traps’, and corrosion are going to 
take their toll. The S-3 is not an 
exception, but keeping pace with the 
ageing process has been compounded 
by the end of the Cold War. 

The S-3, designed specifically as a 
surveillance and ASW aircraft, is not 
possessed of fighter-like straight line 
speed — maximum speed at sea level 
when ‘clean’ is just 506 mph (814 km/h). 
Its high-bypass, turbofan engines are 
optimal for the aircraft's primary 
missions of anti-surface warfare, 
surveillance, targeting, and ASW, which 
require long loiter times at low-to- 
medium altitudes. It is only in the 
tanking roll that the lack of speed can 
be an impediment to full support of the 
air wing fighter/attack aircraft. 
Employing the S-3B in a strike tanking 
role necessitates an evolution in strike 
tactical profiles, but it shines in the 
recovery tanker role. It has more ‘bring 
aboard’ capacity than any previous Navy 
tanker, resulting in significantly reduced 
dumping of fuel before recovery. Its 
ability to efficiently loiter when not 
actually refuelling aircraft, and the 
extremely stable platform afforded by 
the aircraft's design, make it a favourite 
of the fighter men, particularly those 
who remember the days of A-7 and 
A-6 tankers. 

“The aircraft, though not originally 
designed to fill the role, is an excellent 
tanking platform," says Captain Jansen 
Buckner, Commander, Sea Control 
Wing, US Pacific Fleet. “The lack of 
speed is a bit of a detriment to en route 
strike package tanking, however, that 
was a known trade-off when the 
decision was made by naval aviation 
leadership to make the S-3 the air 
wing's sole organic tanking asset. Air 
wings have found ways to make the 
situation work, whether it’s launching 
the S-3s and positioning them en route 
or tanking at the start of the cycle, close 
to the carrier and then pre-positioning 
aircraft to pick up returning strikers on 
the back side. We in the community 
look at this, and, indeed, the tanking 
issue in general, as a challenge and an 
opportunity to voice our solutions to the 
air wing and CAG." 

With the demise of the A-6, the 
tanking mission has taken on a life of its 
own. The incorporation of Airframes 
Change (AFC) 220, issued in June 1989, 
allowed the S-3 (both A and B models) 
to assume the air wing tanking 
requirements previously filled by the 
venerable A-7 Corsair II. The tanking 
demands increased as the service life of 
the KA-6D Intruder came to an end 
following Desert Storm. With the final 
retirement of the A-6 at the end of 
1996, the organic refuelling role is now 
solely performed by the sea control 
community, employing both the S-3B 
and the ES-3A. Today, launching either 
of these platforms without a Douglas 
31-301 Sargent Fletcher buddy 
refuelling store on the left wing pylon is 
the exception to the rule. 

When given the choice between 
prosecuting sub-surface threats at 
wavetop height or flying endlessly in 
circles at altitude at the beck and call of 
other combat types in the air wing, 
most crews would plum for the former 
tasking every time. However, the reality 
is that nearly every flight off the carrier 
will involve the tanking mission in some 
way. 

The newer pilots, who never had the 
chance to fly the Viking in the Cold War 


Even the specialist ES-3A is not 
immune from the tanking role, as 
evidenced by this HDU-equipped 
‘Black Ravens’ aircraft. 


era of truly operational mission tasking, 
are concerned about the sheer volume 
of refuelling that they are being required 
to undertake, and the attitude shown 
towards the sea control community as a 
whole by some of their ‘customers’. 

Lieutenant (jg) Schaller again: “It is 
very frustrating to spend so much 
mission time tanking, as you know that 
there is so much more the jet is capable 
of doing. | don’t mind going up and 
flying just for the sake of it, even if it 
means simply flying in circles trailing a 
hose, but | sure would enjoy taking the 
jet to its operational limits on a more 
regular basis. The new guys on cruise 
initially see us just as flying fuel tanks, 
but hopefully as the deployment 
continues they will realise that we can 
offer much more than just gas. This 
misconception of our role (in the air 
wing) is another major problem facing 
the sea control community. We have to 
get away from Hornet and Tomcat 
squadrons seeing us purely as tankers 
by educating them as to the worth of 
our participation in offensive operations 
as both strike leaders and 
electronic/sensor support platforms.” 

Lieutenant Commander Colin 
Chaffee, VS-35 Operations Officer, 
revealed, “Currently, 60 to 70 per cent 
of the S-3B missions flown from the 
carrier involve the transfer of needed 
fuel to other platforms, and nearly every 
flight will include a ‘package check’ to 
ensure the buddy store is operational in 
the event it's needed. However, this 
still encompasses only 14/16 per cent 
of total deployed flight time. The 
majority of these missions will be dual- 
tasked. The aircraft will fill the tanking 
role following take-off, and once the 
previous event's recovery is complete, 
the crew will depart the tanker pattern 
to provide surface surveillance, ASW, or 
other mission service to a warfare 
commander. Often, after a mission, the 
S-3 will return for recovery a few 
minutes early to serve the recovery 
tanker role and provide a ‘package 
check’ for the oncoming tanker. Due to 
the characteristics of the aircraft in 
today’s air wing, you can't escape the 
tanking mission, but you can ensure 
that the aircraft are employed 
intelligently while meeting those 
tanking requirements.” 

To keep pace with both the demands 
of the warfare commanders and the 
fighter/attack appetite for fuel, the two- 
aircraft ES-3A detachments from VOQ-5 
and VQ-6 have been occasionally 
pressed into service as recovery tankers 
as an adjunct to their highly specialised 
EW role. This employment affects the 


on-station time for the aircraft which, in 
some cases, can dilute the 
effectiveness of their mission. 

The importance of the Viking to the 
Navy of the late 1990s goes far beyond 
its capacity to dispense a seemingly 
endless flow of jet fuel. Its impressive 
ESM suite, ISAR radar, and weapons 
compatibility has seen the jet become 
the most heavily utilised asset of any air 
wing — a fact borne out by sea control 
units regularly being allocated six 
precious deck spots for their eight 
embarked jets, and a typical cruise 
seeing about 2,300 flight hours logged. 
All this flying time is viewed as a 
positive thing by Viking crews, who can 
now easily justify their flight hour 
requirements in the face of adjustments 
to the Navy's flying hour programme. 

Lt Kauffman commented, “Our ability 
to ‘mission diversify’ has become 
crucial to our survival in the air wing of 
today, and tomorrow. We have gone 
from being the anti-submarine 
specialists of the 1970s and 1980s, to 
the ‘jacks-of-all-trades’ in the 1990s — 
essentially the ‘Swiss Army Knife’ of 
the air wing! Another positive side to 
flying the S-3 on the West Coast is that 
we get to live in southern California 
(NAS North Island) when ashore, and, 
because the base is right on the ocean, 
we can practise our primary ‘war-at-sea’ 
mission on a near-daily basis. 

“Although we are performing far less 
ASW mission-oriented flying than we 
did say 10 years ago, the advent of the 
‘Bravo’ model S-3, with its ISAR, 
Harpoon, and TALD capabilities, has 
meant that we can now do a whole lot 
more with the jet than just chase 
Russian submarines.” 

According to Lieutenant Commander 
Curt Garland, Commander, Sea Control 
Wing, Pacific Safety and Special 
Projects Officer, “The evolution of the 
Viking from the multi-purpose, but 
ASW-mission optimised, platform of the 
S-3A into the truly multi-role S-3B 
brought a quantum improvement in 
capability to the carrier air wing. Here 
was an aircraft capable of long-range, 
stand-off identification of surface 
targets, able to conduct an attack while 
employing the full capabilities of the 
Harpoon missile, possessing a state-of- 
the-art passive and active acoustic ASW 
suite, and boasting the best tactical 
aircraft ESM package in existence. 

“It quickly proved its value to the 
battle group in the first operational 
detachment during Teamwork ‘88, and 
was soon the aircraft most requested 
by battle group warfare component 
commanders. The community hasn't 


The Viking and its crews are 
having to stand patiently by while 
more and more demands are 
placed on their shoulders. 


looked back since, and is continually 
seeking avenues to further develop the 
aircraft's capabilities through proof-of- 
concept projects and the well-thought 
out, strategic replacement of obsolete 
equipment.” 

Added Lieutenant Commander Ken 
McKown, Sea Control Wing, Pacific 
Operations and Readiness Officer, “The 
challenge presented in integrating the 
S-3B into the fleet has been one of 
keeping aircrew current and proficient in 
all mission areas. The very perishable 
skills of ASW and ISAR radar 
interpretation coupled with the sheer 
volume of qualifications for all mission 
areas require a robust, non-stop training 
programme in a time of shrinking assets 
and dollars. The squadron's 
commanding officer, operations officer, 
and training officer exert a great deal of 
effort to effect a balance between 
training flight hours, operational hours, 
and weapons system trainers to meet 
commitments while conducting an 
adequate level of training.” 

“Just employing the aircraft in all the 
mission areas is relatively easy, but 
being really good at it, and being 
successful in the aggregate, is both 
personally and professionally very 
challenging," stated Commander Larry 
‘Dobie’ Gillis, VS-35 CO. 

The S-3's roles have multiplied, and 
the jet is perhaps not as young as it 
once was, but it is still one of the most 
pleasurable naval aircraft to fly, 
according to its pilots. 

“I've got stick time in a number of 
other fleet types aside from the S-3, 
and the one thing | really like about my 
jet is that it’s a true ‘flying’ airplane — 
you can feel the jet through all its little 
idiosyncrasies. There's no fly-by-wire 
here, which makes it a true ‘flying 
man’s’ airplane. Our Deputy CAG 
(Captain Harvey B. McDonald) came 
over and flew with us from the Lincoin, 
and, being an ex-A-6 guy, he really 
appreciated the S-3's ‘feel’. He 
commented on how much more he 
enjoyed the jet from a flying standpoint 
that the Hornets he now spends most 
of his time strapped into. He was spot 
on when he commented that the S-3 
and the A-6 shared very similar flying 
characteristics, the only real differences 
between the two jets being the Viking’s 
lack of straight line speed and 
associated high-g manoeuvrability. 

“Even when fully loaded with bombs, 
internal fuel and the external drop tank 
and...buddy store...the S-3 is still a joy 
to fly. | have launched at weights up 
around 51,000 Ib (23134 kg) and the 
aircraft has behaved perfectly well. Alll 
that fuel means that we have the best 
loiter time in the air wing, too, which is 
crucial in the multi-mission environment 
in which we operate. With the turbofan 
engines, you can simply pull back the 
throttles, hang on the blades, and you 
‘can make gas’," Lieutenant Dan ‘Stool’ 
Kauffman, a senior lieutenant pilot in 
VS-35, explained. 

The US Navy's quest to pack the 
decks of its carriers exclusively with 
multi-mission-capable aircraft has seen 
the demise of stalwarts like the A-6 and 
A-7, and slashed the F-14 community. 
However, the purpose-designed, but 
always versatile, S-3A of the Cold War 
has staved off a similar fate by evolving 
into the air wing's most employable 
asset. To remain as such, issues such 
as airframe fatigue and longevity, 
spares availability, and avionics 
obsolescence must be addressed in the 
immediate future. Otherwise, the Viking 
will suffer the same fate as its 
marauding Scandinavian namesake by 
being permanently (and prematurely) 
consigned to maritime history. 

Tony Holmes 
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S-3 sonobuoys A 
Sonobuoys are carried in 60 chutes located on the Vikings underside, aft of ; 
the bomb bays. Carried on all missions, their precise mix varies, depending 

on the nature of the submarine threat and the available weight on the : 
aircraft. If the threat is primarily from diesel submarines, the sonobuoy mix y 
will consist of mostly SSQ-53C (DIFAR) and SSQ-77A (VLAD) buoys. 
Additional buoys such as the SSQ-36A, the SAR buoy, and smoke are also 
carried. The total weight of all sonobuoys in the mix must be less than 
2,154 |b (977 kg). Acoustic sensors consist of the ARR-78(V)2 Sonobuoy 
Receiver System and the AN-UYS-1 Spectrum Analyzer Unit. 
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S-3 FLIR 

Passive visual detection is provided 
by the turret-mounted Texas 
Instruments AN/OR-263 forward- 
looking infra-red (FLIR). Providing x3 
magnification, the FLIR display is 
available to the COTAC, TACCO and 
Senso, and can be slewed using a 
track-ball controller. Informational 
displays of the FLIR provide ground 
range, turret true bearing in degrees, 
turret relative bearing in degrees, 
and angle of elevation. A % x %-in 
(0.9 x 0.9-cm) open-centred cross- 
hair is displayed on the screen for 
targeting. 


S-3B weapons 


A typical flexible ‘swing-mission’ load consists of 
one AGM-84D (Block 1C) Harpoon and an 
ARS-31-301 refuelling pod, with two Mk 82 bombs 
and two Mk 46 torpedoes concealed in the bomb 
bays. This load allows the Viking to perform a 
variety of missions ranging from refuelling to anti- 
surface warfare (SUV) to anti-submarine warfare 
(USW), and was almost always seen on ‘Scout’ 


aircraft during their 1997 cruise. 


S-3B communications 

For communications, the Viking utilises thé 1-kVWW AN/ARC-153A 
HF transceiver for long-range communications, C11434/Al 
integral communications system (ICS), dual AN/ARC-156 UHF 
transceivers for short-range communications, AN/ARA-63 
receiver/decoder set for shipboard ILS, a CV-2830/AYC data 
terminal set for Link-11 communications, APX-72 IFF/APX-76A 
SIF unit with altitude reporting, AN/ASW-25B automatic carrier 
landing system (ACLS), APN-202 radar beam transponder, 
TSEC/KG-40 secure data keyer (HF data), and KY-58 UHF voice 
encrypter for secured voice and data messages. 


Lockheed S-3B Viking 


Powerplant 


S-3B ECM 

Electronic countermeasures systems are 
provided by the Goodyear AN/ALE-39 
chaff/flare/jammer dispenser. Deployable 
against enemy radar-guided and infra-red 
air-to-air and surface-to-air missiles, the 
system is capable of dispensing up to 90 
payloads, 30 from each of three dispensers. 
Dispensables can be ejected automatically or 
individually using various combination 
sequences of quantity and time intervals. 





VS-24 ‘Scouts’, Carrier Air Wing Eight 
USS John F. Kennedy (CV-67) 


This aircraft is the VS-24 CAG-bird as it appeared on its 1997 cruise aboard the Kennedy. 
The Kennedy, together with Air Wing Eight, departed for a Mediterranean Sea/Persian Gulf 
deployment on 27 April 1997 and returned to its Mayport, Florida homeport on 28 October 
1997. During the cruise, the ‘Scouts’ accumulated 2,590 flight hours and 1,048 sorties 
flying armed surface reconnaissance, electronic warfare, surface search, and ESM 
missions in support of the UN operations in Bosnia and over Iraq. During the 1991 Persian 
Gulf War with Iraq, the ‘Scouts’ flew over 449 combat sorties and logged 990 flight hours 
in support of Operation Desert Storm, operating from the decks of the USS Roosevelt 
(CVN-71). On 2 February 1991, a VS-24 S-3B (BuNo. 159743) attacked and destroyed an 
Iraqi AAA site on an island near Kuwait City, employing six Mk 82 GPs from TERs on the 
outboard pylons. Other VS-24 achievements include the first operational launch of a 
Tactical Air-Launched Decoy (TALD) from an S-3B on 11 January 1991 and the first S-3B 
war-at-sea strike against an enemy surface vessel. 


Power for the Viking is provided by two General Electric TF34-GE-400 high- 
bypass turbofan engines which are installed on wing-mounted pylons just 
inboard of the wing-fold stations. Notable from the front and side elevation 


S-3B navigation 

The Viking’s primary navigation gear is 
composed of ASN-92(V) CAINS inertial 
navigator, AN/APN-200 Doppler ground 
velocity system (DGVS), AYN-5A airspeed 
altitude computing set (AACS), ASN-107 
attitude heading reference system (AHRS), 
ARS-2 Sonobuoys reference system (ARS), 
C-10127/ARR-78 off-line OTPI, AN/APN-201 
radar altimeter and altitude warning system 
(RAAWS), ARN-83 LF/ADF and ARA 50 
UHF/DF radio navigation aids, ARN-84(V) 
TACAN, and the aircraft's flight display and 
interface system (FDIS). 


S-3B ISAR 

The AN/APS-137(V) radar with ISAR provides a high- 
resolution search and imaging capability, and 
represents a significant improvement over the S-3A’'s 
AN/APS-116. The upgraded radar allows the Viking to 
spot small targets such as submarine periscopes and 


to conduct long-range classification of surface vessels. 


The AN/APS-137(V) operates in four modes: 
periscope, navigation/weather avoidance, surface 
search, and image. 


view, the engine mounts are placed at a slight 9.5° nose-down angle. Each 
engine, capable of delivering 9,275 Ib (41.25 kN) of dry thrust at sea level, 
consists of a single stage, front-fan configuration with a bypass ratio of 6.23:1, 
and is extremely fuel efficient. 





ES-3A antenna fit 

The Shadow’s 63 antennas justify its name of 
‘antenna farm’. Among the more significant 
antennas are the ALD-9 HF DF Ferrite Loop, the 
ALD-9 High Band DF, top and bottom OE-320 
Elint Spinners, the conical, semi-omni Elint 
antennas on the aft fuselage, and the Comint 
low-VHF whip antenna located on the upper 
canoe. Another obvious addition is the two ALD-9 
HF DF Air Loop ‘towel bar' fairings located on the 
underside of each wing, just under the ALR-76 
ESM receivers. 


Oceanographics for USW - ‘OceanO’ 

The ocean conspires to hide submarines. Water temperatures, salinity, ocean depth, ambient noise, 
and sub-currents can all mask a submarine’s presence. The ocean is also fickle and its conditions can at 
times betray the sound of a submarine to its hunters more easily. Several factors have to be taken into 
account by an S-3 crew on a sub hunt. Salinity refers to the water's salt and chemical content (ranging 
from 32 to 37 parts per thousand). Water with high levels of salinity tends to shorten the distance 
sound travels, thereby complicating ASW considerably. Ocean temperature also has a significant 
impact on sound velocity. Water has both a seasonal and a permanent thermocline, which are 
determined, in part, by the water's temperature. The thermocline is essentially a temperature increase, 
then decrease with depth. Submarines can use this to their advantage by hiding beneath the 
thermocline. Waters near coastal areas (the littorals) tend to be warmer, as are regions closer to the 
Equator. A combination of high salinity and high temperatures complicates both active and passive 
search sonobuoy detection ranges. Viking crews use the SSQ-36A bathythermograph sonobuoy to 
assess water salinity as well as water temperature. Depth is also an important consideration due to 
pressure, which bends the sound rays. Deeper water normally provides greater ranges. Other 
characteristics also impact on the overall acoustical properties of the oceans, such as natural noises 
(surface agitation from wave noise, the sounds of nearby shrimp and whales), and man-made noises 
created by passing shipping, oil rigs, and harbours. Viking crews use the SSQ-47 sonobuoy to help 
determine the ambient noise so that the unnatural sounds of the submarine can be measured and 
sonobuoy patterns can be adjusted to minimise its affects. 





Wing- and tail-fold mechanisms 


OASIS Ill 

Short for Over-the-horizon Airborne Sensor 
Information System, OASIS Ill represents the 
third generation of the OTH-T (Targeting)/C*l 
system utilised successfully by a P-3 Outlaw 
Hunter against Iraqi patrol boats during the Gulf 
War. This OTH-T system uses the AN/APS- 
137(V) ISAR and GPS to create an accurate 
tactical plot of the battle area. Targeting 
information from this plot can then be 
transmitted on tactical datalink networks via 
SATCOM to selected command centres or 
directly to other strike platforms, which can then 
bring their stand-off weapons to bear on the 
target. 


Modifications from the S-3B 

Most notable physical differences are the two canoe- 
shaped housings, one atop the fuselage, the other below. 
The top housing contains the stormscope, dome- 
mounted OE-320 Elint spinner, and the Comint low-VHF 
whip antenna. Internally, all Viking mission-orientated 


Wing- and tail-fold mechanisms facilitate easier storage in the tight 
confines of the carrier's hangar bays. The Viking's wings are skew- 
hinged just outside the engine pylon; they fold up and back, coming 
to rest over the centre of fuselage. In this position, the right wing 
folds forward and rests parallel to the left wing, which folds back. 
Once folded, the wings are secured to the airframe by jury strut. In 
addition to aiding a compact storage, it is not uncommon to see 
Vikings taxiing on deck with their wings folded. The tail section folds 
down and to the left for storage. 


systems have been stripped, while retaining the 
APS-137(V) and the OR-263 FLIR. The bomb bay now 
stores various electronic ‘black boxes’ and avionics. The 
MAD unit housing has also been modified for additional 
antenna, specifically the ALD-9 HF DF Ferrite Loop. Three 
new AN/AYK-14 computers have been added along with a 
MIL-STD-1553 databus, fully integrated Navstar GPS and 
Omega navigation, an AN/ASN-92 CAINS-II system, 
additional radios (VHF), and SATCOM DAMA. The ES-3A 
also introduced bi-static capabilities with the ALR-92 


ES-3A ESM 

The Shadow uses the same ALR-76 baseline 
ESM suite as the S-3B, which itself represents a 
significant improvement in processing, 
frequency coverage, bearing accuracy, and 
classification over the ALR-47 used in the S-3A. 
Due to its primary role as an intelligence/ 
surveillance platform, an additional and more 
sensitive manual ESM, the ALR-81, has been 
included to enhance the Shadow’s surveillance 
capabilities. 


Multi-Static Processor (MSP). 


Lockheed ES-3A 


VQ-5 ‘Sea Shadows’ 


ES-3A Shadows provide the air wing with an 
organic electronic reconnaissance capability 
similar to that provided by the Navy’s land- 
based EP-3 Aries Il and the USAF’s RC-135 
Rivet Joint. ES-3As fly a number of electronic 
warfare missions encompassing Elint, Sigint, 
Comint, battle damage assessment (BDA), and 
OTH-T. As with the S-3B, Shadows frequently 
fly with the Aero-1D drop tank and ARS 31-301 
buddy fuel pod, filling an ancillary tanking role. 
This Shadow represents the Modex 725 aircraft 
from AirPac’s VQ-5 Det ‘D’, currently stationed 
aboard the USS Kitty Hawk. Based at NAS North 
Island, VQ-5 ‘Sea Shadows’ provides all 
electronic reconnaissance aircraft for the West 


Coast carrier air wings. 












ES-3A origins 


The ES-3A Shadow originated in a 1977 Lockheed proposal for a electronic intelligence/communications variant based on the 
S-3 airframe. This proposal, called the Tactical Airborne Signal Exploitation System (TASES), was simply an S-3 airframe 
modified to accommodate the sophisticated electronic surveillance equipment necessary for an organic Elint/Comint platform. 
Although TASES never materialised, it set the stage for the ES-3A which followed some 10 years later. Beginning in 1993, the 


ES-3A replaced the EA-3A Skywarrior as the premier carrier-based Elint platform. 


































ES-3A cockpit/crew 
Unlike the Viking, the Shadow’s front 
starboard station has had its stick and 
throttles removed and replaced by additionz 
tactical sensors and monitors. The Shadow’ 
displays have also been upgraded with 
colour, touch-sensitive screens. The 
Shadow’'s crew consists of an electronic 
warfare (EW) aircraft commander (the pilot) 
an EW combat co-ordinator (an NFO flying i 
the Viking’s COTAC station), and two 
enlisted EW specialists, who could be eithe 
electronic warfare operators (EWOPs) or 
cryptologic tacticians (CTls), or a 
combination of the two. The mission 
commander (MC) for Shadow missions is 
either the pilot or the NFO. 
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BGPHES 
Pronounced ‘Big Pheas’, Battle Group Passive- 
Horizon Extension System is a term which 
describes the datalink system used to enable 
shipboard control and interpretation of the various 
airborne sensors carriad by the Shadow. Systems 
operators aboard the carrier can simultaneously or 
independently monitor, analyse and control the 
ES-3A's intelligence-gathering equipment. This 
gives the carrier a true over-the-horizon passive 
surveillance capability and serves as a force 
multiplier since airborne operators can focus on 
one mission aspect while those on the carrier ~ 
simultaneously evaluate others. Only the USS 
Kennedy is currently BGPHES-capable. 






ES-3A cockpit/crew 
Unlike the Viking, the Shadow's front 
starboard station has had its stick and 
throttles removed and replaced by additional 
tactical sensors and monitors. The Shadow's 
displays have also been upgraded with 
colour, touch-sensitive screens. The 
Shadow’s crew consists of an electronic 
warfare (EW) aircraft commander (the pilot), 
an EW combat co-ordinator (an NFO flying in 
the Viking’s COTAC station), and two 
enlisted EW specialists, who could be either 
electronic warfare operators (EWOPs) or 
cryptologic tacticians (CTls), or a 
combination of the two. The mission 
commander (MC) for Shadow missions is 
either the pilot or the NFO. 




















Lockheed S-3B Viking 


1 Upward-hinging glass-fibre 
radome 
2 Scanner protective housing 
3 AN/APS(V)1 radar scanner 
4 Rotating scanner mounting 
5 Retractable flight refuelling 
probe 
6 Windscreen wipers 
7 Windscreen de-icing 
fluid reservoir 
8 Forward 
identification 
light 
9 Cockpit front pressure 
bulkhead 
10 Nose undercarriage leg 
pivot mounting 
11 Catapult strop link 
12 Trailing link nosewheel 
suspension 
13 Cabin conditioning and 
pressurisation outflow valves 
14 Pitot head 
15 Canopy external release 
16 Rudder pedals 
17 Instrument panel 
18 Instrument panel shroud 
19 Electrically heated 
windscreen panels 
20 Overhead switch panels 
21 Second pilot's seat 
22 Tactical co-ordinators 
(TACCO’s) console 
23 Pilot's Escapac 1-E ejection 
seat 
24 Seat mounting/ejection rails 
25 Jettisonable side window 
hatch 
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26 Electro-luminescent 
formation lighting strip 

27 Engine throttle 
levers 

28 OR-89AA 
infra-red 
equipment bay, 
radar equipment | 
to starboard 

29 Retractable 
Forward-Looking 
Infra-Red (FLIR) turret 

30 FLIR turret doors 

31 Auxiliary Power Unit (APU) 
bay, crew entry hatch on 
starboard side 

32 APU exhaust duct 

33 Port weapons bay door 

34 Cabin conditioning air 
ducting 

35 Sloping seat mounting 
bulkhead 

36 Side window with rotating 
Polaroid blind 

37 Sensor operator's (SENSO's) 


38 SENSO’s instrument console 

39 TACCO's seat 

40 Circuit breaker panels 

41 Rear crew compartment 
ejection/escape hatch 

42 UHF L-band UHF/IFF antenna 

43 VHF antenna 


































44 Fixed inboard wing panel 
integral fuel tank, total 
internal capacity 1900 US gal 
{7192 litres) 

45 Engine fire suppression 
bottles 

46 Starboard engine pylon 

47 CNU-264 cargo pod 

48 De-icing air ducting 

49 Starboard wing-fold hinge 
joint-and rotary actuator 

50 Leading-edge torque shaft 
and actuating links 

51 Starboard drooped leading 
edge 

52 Forward and forward oblique 

ECM antennas 


53 Starboard navigation light 
54 Wing-tip ECM equipment 


pod 

55 Aft and aft oblique ECM 
antennas 

56 Starboard aileron 

57 Aileron hinge link 

58 Starboard single-slotted flap 

59 Outboard spoiler panels 

60 Ventral airbrake/spoiler 
panel 

61 Inboard spoiler panel 

62 Flap guide rails 

63 ADF antenna 

64 Avionics equipment racks, 
port and starboard 


65 Starboard weapons bay 

66 Equipment bay centre aisle 

67 Port weapons bay 

68 BRU-14A bomb racks 

69 Univac main computer 

70 ‘Cold-plate’ avionics cooling 
air ducts 

71 Control surface actuators, 
ailerons and spoilers, on 
tear face of rear spar 


72 Central flap drive unit 
73 Magnetic Anomaly Detector 























(MAD) boom housing 
74 Air conditioning pack 
75 UHF L-band comm/TACAN 
antenna 81 HF flush antenna 
76 Starboard wing 82 Starboard trimming tailplane 


83 Starboard elevator 

84 Fin-fold hydraulic jack 

85 Rudder hydraulic actuator 

86 Fin formation lighting strips 

87 Sonobuoy reference and 
receiving antenna 

88 Anti-collision beacon 

89 Control surface horn balance 

90 Rudder 

91 Rudder tab 

92 Trimming tailplane hydraulic 
actuator 


asymmetrically 
folded position 


93 Elevator hinge links 

94 Tail navigation light 

95 Elevator tab 

96 Retractable MAD boom 
97 Fin folded position 

98 Port elevator 

99 Static dischargers 
100 Port trimming tailplane 
101 Fuel vent/jettison outlets 
102 Tailplane de-icing air duct 
103 Elevator hydraulic actuator 
104 Heat exchanger exhaust 
105 Arrester hook 
106 Sonobuoy 


107 Ground/deck equipment 
stowage bay, avionics 
equipment to starboard 


77 Port wing asymmetrically and damper 


folded position 
78 Uncierwing sonchuay 110 ia launch chutes 
; er cose 111 Formation lighting strip 
3 pi ote SRENONGET 112 Chaff/flare launcher, port 
80 HE tuner and starboard 


Ze 


120 
142 Mk 54 350-lb depth bomb 


108 Arrester hook hydraulic jack 


109 Fuel vent and jettison lines 


113 Port inboard spoiler panel 

114 Flap-actuating links and 
guide rails 

115 Port single-slotted flap 

116 Outboard spoiler panels 

117 Aileron tab 

118 Port aileron 

119 Aft/aft oblique ECM 
antennas 

120 Port wingtip ECM pod 

121 Port navigation light 

122 Forward and forward 
oblique ECM antennas 

123 Port drooped leading edge 

124 4.5-in FFAR 

125 LAU-10 Zuni rocket launcher 


126 Mk 7 dispenser, CBU-59 
APAM or Mk 20 Rockeye II 

127 Mk 83, 1000-Ib HE bomb 

128 AGM-84A Harpoon 

129 Acro 1D 300-US gal (1136- 
litre) external tank 

130 Port wing stores pylon 

131 Wing-fold rotary actuator, 
hydraulically powered 

132 Wing-fold hinge joint 

133 Port wing integral fuel tank 

134 Engine bleed air ducting 

135 Mainwheel leg strut 

136 Port mainwheel 

137 General Electric TF34-GE- 
400 

138 Engine accessory 
equipment 

139 Fan air exhaust duct 

140 Fan casing 

141 Intake lip de-icing air duct 











143 Mk 50 Barracuda torpedo 

144 Mk 57 ‘Special’ weapon 

145 Mk 46 torpedo 

146 Mk 52 mine 

147 Mk 55 moored mine 

148 Mk 56 mine 

149 Mk 60 CAPTOR mine 

150 Triple ejector rack (TER) 

151 MK 36 destructor mines 

152 Mk 82 500-lb HE bomb 

153 Mk 84 2000-Ib HE bomb 

154 LAU-69, 19-round 2.75-in 
rocket launcher 

155 LAU-68, 7-round 2.75-in 
rocket launcher 


The pilot’s station (left) in the S-3B is dominated by the display for the 
APS-137 ISAR radar. The co-pilot/COTAC’s station, known as Station 2, 
(above) has a tactical display for rada M and MAD data. 


Above: The Viking’s OR-89/AA FLIR was developed from the 
AAD-4 and AAD-7 FLIRs, and is an ageing system. An upgraded 
OR-263 version has since been introduced. OR-89/-263 gives 
coverage of +200° in azimuth and 0° to -84° in elevation. 


Station 3/SENSO (left) and Station 4/ 
TACCO (above) both have IP-1616 multi- 
purpose displays with trackball controls, 
but Station 3 also has an acoustic auxiliary 
read-out unit, above. 


Above: Each wingtip podon _ Below: The Viking’s 30-shot 
the S-3B has four AS-3642 ALE-39 dispensers are linked to 
cavity-backed, planar, spiral the ALR-76. When triggered, 
antennas for its AN/ALR-76 ALE-39 can fire IR decoy flares 
ESM system. or radar-defeating chaff. 


Above: Maximum allowable sonobouy weight 
is 2,154 lb (977 kg), including non-expendables. 
Sixty buoys can be carried by the S-3. 


Left: The S-3B’s four bomb-bay stations are 
numbered 1, 2 (port) and 3, 4 (starboard). 
Weapons release sequence is 1, 4, 2, 3. 





Left: The ARS 31-301 refuelling store Above: The Viking’s wings fold 

(NAVAIR designation A/A42R-1) is used hydraulically, at a hinge just outboard of 
in conjunction with 300-US gal (1136- the engine pylons. The starboard wing 
litre) Aero-1D fuel tanks. Vikings havea __ folds forward, and lies perpendicular to the 
floodlight, set forward of the port wing, which folds rearward. To fold 
windshield on the upper fuselage, to the tail, the rudder shifts 15° right and the 
illuminate the probe for night tanking. fin folds horizontally to the left. 


The ES-3A pilot (left) is also the electronic warfare aircraft commander 

(EWAC). The right-hand seat in the Shadow cockpit (above) has no 

controls (unlike the S-3), and is occupied by the electronic warfare combat 
i co-ordinator (EWCC). 








The ES-3A has two EWOPS (electronic warfare 
operators) stations, port and starboard (left and right). 
The console between the pilot and EWCC (above) 
contains most of the radio controls. 


Below right: 
| Under the 
| ES-3A can be 
seen various 
)) antennas for 
} the ALR-81 
" (dome), Omni 
(cone), 
ARN-84/ 
’ = _ | ARC-206 
/ 4 (square base 


Us 
Above: The ES-3Ahas ___ Right: The ES-3A tail ee Of cone) and 
the same wingtip ALR-76 has an ALD-9 me eu (blades) 
ESM antennas as the S-3B. antennaanda 
The ‘towel rail’ antenna _ cooling exhaust for 

is one of many for the the electronics 

ALD-9 HF-DF system. (below deleted MAD). 





Right: This is VS-35’s 
CAG-bird, WOLF 00, as it 
appeared with CVW-14 
aboard the USS Lincoln. 


Far right: The Viking’s 
high wing makes it a 
surprisingly 
maneouvrable type, with 
a tight turning circle, 
Most pilots describe the 
S-3 as easy to land, 
though note that it does 
have a tendency to 
‘float’ due to its large 
wingspan and slow 
approach speed (100-110 
kt/115-126 mph/185-203 
km/h). 


Below right: This VS-32 
has just got the signal to 
launch. Note the 
nosewhee! at full 
compression as the 
Viking is held at full 
power on the catapult. 
Vikings will often be 
launched before, and 
after, the rest of the air 
wing — to tank aircraft 
departing with a heavy 
weapons load and to 
shepherd in those who 
may need extra fuel on 
their return. 


Below: This VS-29 S-3B 
is seen recovering back 
aboard the USS Kitty 
Hawk, in 1995. 


load from the manual days of the S-2 Tracker, and free him 
to concentrate on tactical problem solving. The TACCO’ 
INCOS allows operation of all ASW systems and the nc 
acoustic sensors — ESM, radar, FLIR and MAD. 

As the sole enlisted person aboard, the SENSO occupies 
a unique position in naval aviation, being the only ‘white 
hat’ to fly in an ejection seat. The SENSO is primarily 
responsible for manning the Viking’s acoustic sensors, 
although non-acoustic sensor operation has escalated since 
the introduction of the S-3B, and he is the only crew 
member who is a qualified acoustic specialist. Relying on 
an extensive background in acoustic signature analysis, the 
SENSO (an aviation warfare specialist, AW) uses the 
Viking’s sophisticated ‘sonar system’ to locate, classify and 
ultimately track the speed and depth of enemy submarines, 


based on his interpretation and correlation of acoustic data. 


A SENSO’s duties, however, reach beyond the realm of 
ASW. When needed, the SENSO can relieve other crew 
members by operating or monitoring other sensors. The 
SENSO’s work station, with the additional ARU, is the 
only station which allows simultaneous monitoring of 
acoustic and non-acoustic sensors. 

On top of these duties, one crew member serves as the 
mission commander and takes overall charge of the mission, 
including having final say over tactics, weapons parameters, 
etc. While qualification requirements differ from squadron 
to squadron, a crew member (pilot or NFO) generally must 
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have at least 500 hours in the S-3, at least one deployment, 
and have successfully completed a qualifications syllabus, 
which includes readings, tactical scenario development, an 
open-book test, and oral exams. 


‘Goin’ on a Sub-Hunt’ 

In yet another crisis area of the world, Viking aircrews 
have been busily researching potential threat submarines 
and oceanographic conditions, and have received updated 
briefings from the carrier’s USW module. Intelligence 
sources are constantly monitoring threat activity and positioning 
all available resources in the area. Aboard the USS Roosevelt, 
an S-3B has been placed on a 15-minute alert (Alert 15). 
The S-3B’s mission commander has briefed the crew. The 
crew has pre-flighted the aircraft and weapons and sits in 
the squadron ready room until the alert is called away. 

As the announcement is heard over the ship’s IMC 
(intercom system), the pilot and SENSO scramble to the 
aircraft, the pilot to start the engines and the SENSO to 
load information into the computer system. Back in the 
ready room, the COTAC copies down the latest ship’s 
position and receives a print out of the current surface plot 
from TIMS before running to the aircraft. The TACCO 
races to the USW module in combat (CDC) for the latest 
update and tasking. Apparently, one of the battle group’s 
“Ticonderoga’-class cruisers, in the carrier’s outer defence 
zone, has a possible contact on its SSQ-19 towed sonar tail. 








As the TACCO enters the cockpit, the hatch is closed 
and number two engine is started. While the pilot and 
COTAC go through standard final pre-flight checks, the 
TACCO and SENSO enter positional information, as well 
as sonobuoy loadout and electronic systems measurement 
parameters, into the Viking’s computer. With final checks 
complete, the S-3B is shot down the catapult, reaching 130 
kt (150 mph; 240 km/h) in under two seconds. 

Once the aircraft gets safely airborne, the TACCO and 
SENSO begin setting up the system, while the COTAC 
completes the various radio check-in calls and provides the 
pilot with an initial steer to the datum. In ASW language, 
‘datum’ refers to the submarine’s last known position. The 
SENSO activates the APS-137 ISAR radar and looks 
specifically in the datum area, while the TACCO monitors 
the ESM line-of-bearing for radar intercepts from the 
threats radar. Soon, the TACCO calls out an ESM hit, 
leading the SENSO to focus the APS-137 in the area of the 
contact. Within minutes, a small contact is seen and imaged 
by the SENSO, confirming a periscope. 

Now, the crew’s prebriefed course of action begins as 
everyone sets up for prosecution of the contact. Immediately 
upon entering the AOP, the Viking’s crew launches an 
SSQ-36B bathythermograph buoy, which tells them the 
vertical temperature profile of the ocean and provides them 
with ray path information and location of the thermocline. 
An SSQ-57 ambient noise buoy may also be deployed to 
help sort out other noises such as whales, shrimp, waves, 
and surface vessels in the area. This information, in turn, 
provides the crew with a localised oceanographic ‘picture’ 
of the operational area and helps them determine which 
buoys to drop under the circumstances. 

As the S-3B nears the datum, the pilot slows the aircraft 
for sonobuoy drops and the COTAC takes over the radar. 
In the aft cabin, the SENSO sets up the acoustic processor 
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modes and the TACCO places fly-to points on the tactical 
plot for the pilot to steer to for sonobuoy drops. Although 
the aircraft’s computer no longer has the capability to auto- 
matically fly the Viking from release-point to release-point, 
it can still provide steering commands. During this phase of 
the hunt, Vikings operate low and slow, many times flying 
at 180 kt (207 mph; 333 km/h) at 200 ft (61 m). 


Prosecuting the target 

A five-buoy datum pattern was selected since the AOP is 
small. As the SSQ-53 DIFAR (passive) buoys enter the 
water, the SENSO tunes them to the computer and begins 
analysing the information from below. Almost all sub-hunts 
start with the deployment of passive sonobuoys, such as the 
SSQ-53C DIFAR or the SSQ-77A Vertical Line Array 
DIFAR (VLAD), depending on the water conditions, 
weather, and surrounding ‘noise’. Passive sonobuoys offer 
the most protection to the Viking from detection during 
the search phase, especially since most modern submarines 
have detection gear, such as RWR and ESM. While passive 
sensors are the preferred mode, geographics of the search 
area may dictate the use of active sonobuoys, such as the 
SSQ-62 DICASS. Shallow water, for example, presents a 
much more difficult environment for detecting a submarine 
than does deeper water (1000 m/3,280 ft or more). 

Once in the water, the sonobuoys are monitored by the 
SENSO using the Viking’s advanced acoustic data 
processing equipment. Special care must be taken to properly 
assess the detected sounds because signal reception may take 
the form of a ‘direct path’, ‘bottom bounce’, or ‘convergence 
zone’, each requiring a different analysis by the Viking’s 
crew before an accurate location can be determined and the 
submarine tracked. 

After a few minutes of searching, the SENSO calls 
‘contact’ and identifies the submarine as a specific ‘bad guy’ 





One of the more 
interesting stories 
emerging from the Gulf 
War was an S-3B attack, 
on 20 February 1991, 
against an Iraqi ‘Zhuk’- 
class patrol boat 
northwest of Faylaka 
Island, in the Persian 
Gulf. At approximately 
14.30 that day, MAULER 
705 (BuNo. 159765) of 
VS-32 (aircraft from this 
squadron are seen above 
and below) from the 
USS America was flying 
what had become a 
routine armed surface 
reconnaissance mission 
monitoring coalition and 
Iraqi shipping. At 14.35 
local time, word was 
passed from the USS 
Valley Forge (CG-50) of 
a possible hostile 
surface contact. Within 
minutes of the call, 
MAULER 705 had the 
vessel on its ISAR and 
had obtained permission 
to engage. An A-6E 
operating in the area 
was unable to locate the 
ship due to the heavy 
weather. Using high- 
altitude tactics (due to 
heavy anti-aircraft 
defences), MAULER 705 
began a 45° dive from 
approximately 22,000 ft 
(6706 m). The COTAC, 
however, in his 
excitement to score the 
Viking community’s first 
surface kill, accidentally 
selected everything on 
the armament control 
panel, including the 
D-704 refuelling pod. 
When the release was 
executed, the Viking 
pickled three Mk 82 
bombs and the D-704, 
making the ensuing 
explosion quite 
spectacular. While the 
kill was later confirmed 
by other units and 
credited to the Mk 82s, 
the D-704 can no doubt 
be given some share of 
the glory. The crew on 
this mission was Lt Cdr 
Bruce Bole, Lt Curt 
Lyter, Lt Geof Hutton, 
and AW1 Raymond 
McCrorken. 
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Above: This is the view 
from a receiving S-3B, 
‘buddy-tanking’ from an 
ES-3A. The S-3’s neat 
retractable refuelling 
probe extends to 
approximately 8 ft 8 in 
(2.7 m). 


Top: Several Viking 
units - this is a VS-29 
‘Dragonfires’ S-3B - 
have decorated their 
HDUs with the logos‘of 
well-known US 
petroleum companies. 
While adding a splash of 
colour, it is also an 
ironic comment on their 
perceived place in life. 


Above right: This VQ-5 
Det ‘Bravo’ ES-3A is 
seen arriving back 
onboard the USS 
Lincoln, while serving as 
part of CVW-14, during 
1997. The S-3/ES-3’s 
nose gear isa 
strengthened version of 
that used on the A-7. 
The main undercarriage 
is adapted from the F-8. 


Right: Breaking away 
from the camera, this 
S-3B displays its 
training load of an 
ATM-84 Harpoon and 
inert Mk 82 bombs. 
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— in this instance an Akula or Victor III — and sends bearing 
information to the tactical plots. As the TACCO determines 
follow-on buoy drop positions, the pilot manoeuvres the 
aircraft for the new drops. Localisation of the contact is 
refined by placing additional buoys (expanding the search) 
in-close proximity to the buoy in contact in an attempt to 
get the submarine’s course and speed. Successive lines of 
buoys, called ‘walking barriers’, may also be set close 
together for the sub to travel through. After several closer 
drops, the crew has determined the submarine’s course and 
speed. 

The COTAC, meanwhile, has been providing the battle 
group’s USW commander (callsign ALFA XRAY) with 
situation updates via the Viking’s Link-11 datalink and KY- 
58 encrypted radio communications. ALFA XRAY orders 
the contact killed. 

In preparing for the attack, the TACCO deploys a mini 
sonobuoy barrier in front of the submarine. With the MAD 
boom now extended, the COTAC configures one of the 
ARC-156A radios for active sonobuoy prosecution and 
arms one of the Viking’s two Mk 46 torpedoes. As the 
TACCO directs the pilot to manoeuvre behind the submarine, 
the COTAC opens the bomb bay doors. The SENSO 
sends constant updates and the crew waits for the submarine 
to pass between two buoys. As the submarine nears the 
buoys, the pilot flies down the course and the COTAC 
watches the MAD trace. A ‘Mad Man’ is called, signifying a 
confirmed contact — at this point, the Viking is ready for 
the attack. Allowing for submarine travel and downrange 
travel of weapons, the TACCO tells the pilot to drop the 
torpedo. The SENSO monitors the torpedo run until 
impact. SSQ-62 active buoys, which ‘ping’ in the same 


manner as sonar, producing a hit and return, are further 
deployed in case a re-attack is required. If needed, these 
‘pings’ will provide the submarine’s exact location. 


ES-3A Shadow: A whole new story 

Of the Viking’s variants, the ES-3A Shadow is by far the 
most significant. Unlike the Viking, with its genesis in 
ASW, the Shadow has its origins in electronic warfare and 
reconnaissance. Prior to the Shadow, the Navy’s primary 
EW platform was the EP-3E Aries II and the EA-3 
‘Whale’, the latter an EW variant of the Douglas A-3D 
Skywarrior. Built originally as a carrier-based nuclear strike 
aircraft, the Skywarrior relied on 1950s technology and 
carried a crew of seven. As ‘Whales’, the EA-3 flew from 
land bases with VQ-1 at NAS Rota, Spain, and with VQ-2 
at NAS Agana, Guam, and, until they became too old, off 
carriers. The departure of the ‘Whale’ and its electronic 
capabilities from carrier decks in the late 1980s dealt a great 
blow to a carrier commander’s flexibility and ability to 
develop an overall tactical plot. 

The ES-3A stems from a 1977 Lockheed proposal to 
develop an EW variant based on the S-3 airframe. Called 
TASES, for Tactical Airborne Signal Exploitation System, 
the idea was to replace the ASW mission capability with 
sophisticated electronic surveillance and monitoring equip- 
ment. The TASES concept, while itself never progressing 
past the proposal stage, formed the ground work for what 
would emerge 10 years later as the ES-3A. 

Beginning in the late 1980s, the Navy asked Lockheed to 
revisit the Elint variant and awarded Lockheed a contract to 
develop a prototype. Ultimately, this led to the full-scale 
production model of the ES-3A. By 1989, plans were 
settled that a total of 16 Vikings would be converted to ES-3A 
standards under a $500 million contract. A static mock-up 
was prepared from aircraft 3000, the original ‘Lifetime 
Stress Simulation Aircraft’, while YS-3A number two was 
selected to serve as the aerodynamic prototype. 

The aerodynamic prototype, which was one of the original 
test aircraft for the Viking programme, proved to be 
extremely valuable to engineers because it gave them a 
good database from which to evaluate changes in aerody- 
namic characteristics and flight safety caused by the ES-3A 
modification. This prototype also lacked any mission 
avionics. Dummy antennas were installed to give an accurate 
external configuration, as were ballast and counterweights 
to simulate weight, loading, and the ES-3A’s centre of gravity. 

The first avionics-capable Shadow, the ES-3A prototype 
(BuNo. 159401), first flew on 15 May 1991, with test pilot 
J. V. DeThomas at the controls and flight test engineer 
Dave Laughlin along for the evaluation ride. BuNo. 


159404 served as the ES Mod conversion aircraft at.NAS 
Cecil Field, and was the first production mod aircraft. 
Conversion took place at NAS Cecil Field in what many 
called the most elaborate and intense field modification 
programme ever to take place outside of a production 
plant. Overall, the conversion occurred in four phases, with 
one aircraft being converted every six months. 

Phase I of the programme involved a basic assessment 
inspection, followed by the removal of all avionics, sensor 
stations, and the cockpit. All wiring was removed, as were 
the bomb bay doors. Openings were then cut for the new 
antennas and for the new electronics bays. Phase II 
involved the installation of the new cooling system, 
the Vapor Cycle System (VCS), which provided air condi- 
tioning for the new bomb bay avionics compartments. The 
VCS also sanitis moisture and salt from the air to 
improve instrumentation reliability and fight corrosion. 
This phase included strengthening the wings to accommodate 
the addition of wing antennas and attaching the spinner 
domes. 

New avionics were installed during Phase III. Both aft 
stations were completely rebuilt, with new sensor stations, 
new colour monitors and keyboards. Modifications to the 
pilot and former co-pilot stations were completed, with the 
stick, throttles, and foot peddles removed from the former 
COTAC station and instrumentation modified for both. 
On the right side, a large MFD was installed with a new 
keyboard and trackball. For the pilot, a stormscope display 

added. Conversion was finalised with Phase IV’s 
tems Integrated Checkout and Maintenance’ (SICOM), 

h ensured that all of the new systems performed as 
ined, 


Operational history 

ES-3As began deploying to fleet units in 1993, with one 
squadron to be established on each coast. NAS Cecil Field 
hosted the Atlantic squadron, VQ-6 ‘Black Ravens’, while 
Agana, Guam continued to be the base for the West Coast 
squadron, now designated VQ-5 ‘Sea Shadows’. VQ-5 Det 
Alpha received its first ES-3A on 22 May 1993 and later 





The ES-3A,; dubbed Sea 
Shadow or (mostly) 
Shadow, by those 
associated with it, was 
designed from the outset 
to be part of the US 
Navy’s BGPHES (Battle 
Group Passive Horizon 
Extension System). 
BGPHES was conceived 
in the 1970s but has only 
recently taken its first 
steps towards becoming 
a reality. As part of the 
system, the ES-3A was 
intended to be an 
airborne listening post, 
datalinked to the vessels 
below. As such, the 
ES-3A was not a direct 
replacement for the 
EA-3B ‘Whale’. However, 
since its arrival into 
service the ES-3A has 
primarily undertaken 
‘traditional’ Elint and 
Sigint duties, on behalf 
of its air wing. The first 
operational deployment 
for the ES-3A came over 
Bosnia. During NATO’s 
Deliberate Force air 
strikes against the 
Bosnian Serbs in 
September 1997, the 
Shadow got the chance 
to show its capabilities 
in combat for the first 
time. Shadows flew 
SEAD support missions, 
determining whether 
enemy radars were up or 
down - before and after 
attacks. 
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conducted the squadron’s first deployment aboard the USS 
Independence. The squadron moved to NAS North Island in 
1994 to better serve the Pacific Fleet air wings, with three 
two-aircraft dets. A fourth det, VQ-5 Det 5, is forward 
deployed at NAF Misawa, Japan, with CVW-5. In October 
1997, VQ-5 received the billet authorisation to stand up a 
fifth detachment. This provides every West Coast air wing 
commander with a permanent ES-3A detachment, instead 
of the rotating det programme previously necessary. 

On the East Coast, VQ-6, which established on 8 
August 1991, became fully operational in January 1993. A 
two-aircraft det made the maiden VQ-6 deployment with 
the USS America in the Mediterranean that same year. 


Shadow differences 

The differences between the ES-3A and the S-3A and 
S-3B are significant. Structurally, the airframe was stripped 
of all ASW mission avionics, sonobuoy launchers, and the 
MAD. The bomb bays were converted into stowage for 
‘black boxes’ and the avionics necessary to support the 
myriad Shadow missions. The FLIR and APS-137 were 
retained. The most notable feature of the Shadow’s external 
appearance is the more than 60 new antennas, the upper 
and lower ‘canoe’ housing, and the ‘domed’ antennas, 
which house the spinning OE-320 DF antennas. 

Also found on the Shadow’s upper canoe is a red blade 
antenna and an RFD ‘whip’. The VCS replaces the MAD 
boom housing and, above that, a small rectangular ALD-9 
ferrite loop antenna. A small conical antenna for semi-omni 
Elint RFD is located just above the ‘NAVY’ insignia on the 
Shadow’s side and is affectionately called the ‘Madonna’ 
antenna by Shadow crews. 

The internal modifications were equally as significant, 
with completely new stations designed specifically for the 
Shadow’s hardware. New touch-sensitive displays and 
keyboards were added, and the former COTAC’s station 
was completely overhauled by the removal of all ‘safety of 
flight’ equipment (stick, throttles, and rudder peddles). The 
bomb bay was modified to hold additional avionics, and 
new, more accessible doors were added. Interestingly, 





when the last ES-3As were delivered, those produced in 
the first batch were recalled for further upgrades that 
became feasible during the conversion process. 

From an performance perspective, the ES-3A is about 
4,000 Ib (1814 kg) heavier than the Viking — despite the 
removal of 3,000 Ib (1360 kg) of ASW equipment. It also 
has more drag, by a factor of 50 counts, due to the 
antennas. As a result, the Shadow is somewhat slower than 
the Viking (0.75 Mach) and has a slower climb rate. Range 
is slightly reduced, although it is still significantly better 
than most air wing aircraft. The design g-rating is lowered 
from the Bravo’s 3.5¢ to 3.19. 

The Shadow received the upgraded ARC-182 
UHF/VHF radio, and the addition of GPS. While 
primarily a navigational aide, the GPS also enhances the 
development of targeting solutions, providing perhaps the 
most accurate available. Although retaining the ALR-76 
ESM carried by the S-3B, a manual ESM (the AN/ALR-81) 
was incorporated into the Shadow, as was a ULQ-16(V)(2) 
system. Another significant upgrade is the addition of three 
AYK-14 computers in place of the original AKY-10 and 
the Multi-Static Processor (MSP). The MSP gives the ES-3A 
passive airborne exploitation capabilities comparable with 
those fielded by the larger EP-3E and RC-135. A 1553 bus 
was also added. 

The ES-3A Shadow’s crew operates with a similar func- 
tionality, although its focus is on electronic reconnaissance. 
The pilot, who is referred to as the Electronic Warfare 
Aircraft Commander, performs essentially the same duties as 
the S-3B pilot and is responsible for aircraft and aircrew 
safety. The NFO’s station, however, is quite different from 
that on the Viking. Since the Shadow’s front right seat has 
no stick or throttles, the ES-3A’s right cockpit is more 
mission orientated and has only rudimentary flight instru- 
mentation. Designated as the EW Combat Co-ordinator, 
the NFO operates the Shadow’s additional sensor station. 

Enlisted personnel play an even larger role in the VQ 
community. Shadows operate with some combination of 
EW operators (EWOPs) and cryptologic tacticians (CTIs), 
usually an AT or AE. The EWOPS receive most of their 





training on the job and the CTIs are regional, joining the 
squadron from the geographic region of deployment. 


BGPHES and other Shadow missions 

ES-3A aircraft are intended to be incorporated into the 
Navy’s Battle Group Passive Horizon Extension System 
(BGPHES, ‘Big Pheas’). In its simplest sense, BGPHES is a 
real-time signals-intelligence system that extends the battle 
group commander’s tactical awareness over the horizon. 
The Shadow, as the airborne element in BGPHES, collects 
information and passes it back to the carrier through a 
Loral-produced secured common high-bandwidth datalink. 
This information can be then analysed by additional opera- 
tors on the carrier using a shipboard terminal. The net 
effect is that more operators can process the information 
gathered by the Shadows. 

While the Navy plans to expand the BGPHES capability 
to all carriers, amphibious assault ships and approximately 
23 other vessels, only the USS Kennedy (CV-67) is 
presently BGPHES-capable. The system was conceived in 
the late 1970s and, after several funding setbacks, was 
developed from a similar system used by the Air Force. In 
1993, Raytheon’s E-Systems began work on producing a 
smaller version and eventually reduced its size from 16 
racks to only two. Land-based demonstrations were 
completed at NAS Patuxent River between October 1994 
and March 1995, and in January 1996 tests began aboard 
the USS Kennedy. The carrier deployed with BGPHES in 
1997 and reported several successes. The Navy plans to 
acquire a total of 10 RS-6BN payloads — the unit that gives 
the Shadow the BGPHES capability — to be shared between 
the fleet’s 16 ES-3As. West Coast operational testing began 
in the spring of 1998 with the USS Kitty Hawk (CV-63). 

ES-3A missions are more difficult to describe than those 
of the Viking, given the secretiveness associated with electronic 
warfare operations. Shadow crews, as one would expect, 
are very reluctant to discuss any of the aircraft’s capabilities 
or even hint at how they might be employed. Indeed, if we 
were to go back five years, they probably would not even 
talk about the basic aircraft. 


Lockheed S-3 Viking and ES-3A Shadow 


Nevertheless, it is clear that the Shadow is a dedicated‘ 


electronic warfare and reconnaissance platform. Encompassed 
within this are the core missions of electronic intelligence 
(Elint), communications intelligence (Comint), and signal 
intelligence (Sigint). Ancillary missions include Overland 
Battle Damage Assessment (BDA), Anti-Air Warfare 
(AWW), and Over-The-Horizon Targeting (OTH-T). 
And, like the Bravo, the Shadow can carry a buddy store 
and provide tanking services. Most tanking, however, 
occurs at the end of the Shadow’s mission in the form of 
recovery tanking. 

The most significant missions are the Elint, Comint and 
Sigint ones. As interlinked taskings, Sigint missions take 
advantage of the Shadow’s passive sensors to determine the 
precise locations and intentions of hostile missile sites, anti- 
aircraft sites, and ground-control radars. Comint does the 
same, but focuses on monitoring communications. In the 
AAW mission role, Shadows use their sensors to passively 
develop an accurate assessment of enemy air defences and 
geo-locating threat air platforms. 

In the typical scenario, Shadows are stationed at high 
altitudes at ‘stand-off distances in reference to the littoral 
threat. The altitude affords greater intercept ranges, while 
the ‘stand-off distance helps ensure survivability, especially 
when the Shadows are operating unescorted. Where 
possible, Shadows will fly advance missions to develop a 
‘target baseline’ against which future levels of threat or 
readiness can be measured. Information gathered during 
Shadow missions can be forwarded to the carrier or directly 
to ingressing strike leaders. 

The BDA mission comes from a combination of the 
passive and active sensors. By combining ISAR or FLIR 
imagery with the electronic information collected by the 
Shadows, battle group commanders can quickly assess the 
status of targets recently attacked. 


Viking ‘proof-of-concept’ aircraft 

The mission versatility demonstrated by the S-3 during 
the Gulf War instilled in Navy planners a new vision for 
combat operations. As a result, the Navy established special 
operations divisions, called Special Projects, at both Sea 
Control Wings, with the intent that they study, develop 
and evaluate modified or enhanced versions of the Viking. 
Utilising the S-3B mission avionics suite as a core, modifi- 
cations were undertaken using a variety of off-the-shelf 
sensors and equipment, thereby decreasing the overall 
development costs and, hopefully, demonstrating to the 
Navy that the enhancements should be adopted for fleet 
use. These enhanced Vikings are referred to by the fleet as 
‘proof-of-concept’ aircraft, rather than variants, and represent 
efforts by the Navy, and sometimes industry, to demonstrate 
which capabilities are potentially available. 


Outlaw Viking 

For the S-3, the Gulf War proved to be a preview of the 
intelligence-gathering potential that lies ahead for the 
Viking if combined with the right advanced technologies. 





BuNo. 157993 , the first 
ES-3A, was a familiar 
airframe — it was the 
second S-3 (LASC No. 
3002). Before becoming 
part of the ES-3A project 
this aircraft reportedly 
undertook drop tests for 
a classified Skunk Works 
project, in addition to 
more conventional 
testing at NATC, during 
the 1980s. It first flew in 
September 1989 as the 
ES-3A aerodynamic 
prototype with 53 
dummy antennas (plus 
the three larger 
radomes) and 
appropriate weights 
around the fuselage. In 
addition to airborne 
testing, this airframe 
also undertook vibration 
tests, on the ground, 
with mechanical 
‘shakers’ installed inside 
the airframe. The USN 
specified that all ES-3A 
antennas should be at 
least 6 in (15.25 cm) from 
the deck, even when the 
undercarriage was at 
maximum compression 
while landing - and with 
a burst tyre. The design 
g-loading of the ES-3A 
was lowered from 3.5g 
(for the S-3) to 3.1g and 
flight testing included 
high subsonic pullouts, 
rolling pullouts and 
pushovers. Maximum 
speed was reduced from 
Mach 0.79 to Mach 0.75. 
Both Lockheed and VX-1 
undertook all flight 
testing at Palmdale. The 
second ES-3A, with the 
full mission fit, did go to 
NATC and VX-1 at 
Patuxent River for 
testing. 
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Lockheed S-3 Viking and ES-3A Shadow 





This page: BuNo. 159401 
(LASC No. 3037) was the 
first true ES-3A, the 
second development 
aircraft with the full 
mission fit. Note the 
small Skunk Works logo 
on the fintip. Lockheed 
had already adopted its 
own Viking logo-a 
horned Viking helmet - 
for the S-3 programme. 
When the ES-3A arrived 
the logo had a bat 
superimposed on it, 
signifying the merger of 
the VQ mission and the 
airframe. 
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Outlaw Viking resulted from the need to attain over-the- 
horizon surveillance, targeting and communications, while 
at the same time remaining outside the lethal threat envelope 
of hostile air defences. 

The OASIS (Over-the-horizon, Airborne Sensor Infor- 
mation System) III system, developed for Lockheed’s P-3C 
Orion, provides the basis for the Outlaw Viking. While 
physically smaller than the system utilised by the Orion, the 
OASIS III is just as effective as its big brother. In simplest 
terms, the system integrates all of the Viking’s advanced 
acoustic and non-acoustic sensors with a state-of-the-art 
communications system utilising GPS, SATCOM and 
datalink to create an overall tactical plot of the operational 
area. The system allows real-time reporting of surveillance 
and targeting information with GPS accuracy, giving battle 





group commanders a significantly enhanced view of the 
developing battlefield. Outlaw, while not transmitting the 
actual images, did transmit target and identification information. 

The system is operated from the TACCO’s station, 
where a 10-in (25-cm) liquid crystal monitor was installed 
just above and to the left of the MPD. Modifications were 
also made to the INCOS tray, adding a quick-release, thin- 
membrane OASIS control keyboard with a trackball 
controller. Externally, both GPS and SATCOM antennas 
were added to the top of the fuselage. 

Operationally, Outlaw Viking initially deployed with 
VS-37 and later with VS-33 and VS-38, and is now in the 
possession of VS-29. All deployments have been exception- 
ally successful and saw Outlaw performing long-range strike 
support and support for Harpoon firings. This programme 
operated for over a year with minimal support and with 
virtually no hardware failures. Yet, despite having proved 
itself admirably, Outlaw is being terminated and uninstalled 
this year due to lack of funding. 


Gray Wolf 


One of the best-known proof-of-concept programmes, 
Gray Wolf sought to demonstrate the feasibility of giving 
the carrier air wing what can best be described as its own 
mini-J-STARS capability. The concept, designated as 
SeaSTARS (Sea-based Surveillance, Targeting, and Attack 
Radar System), arose from the need to provide carrier 
commanders with a first-on-scene, real-time, stand-off, 
overland surveillance capability; something which would 
have proved immensely beneficial in the early days of 
Operation Desert Shield, when the carriers and their air 
wings were the only assets in the Gulf region. 

Gray Wolf was equipped with a multi-mode synthetic 
aperture radar and moving target indicator structured 
around the Norden Systems AN/APG-76 radar and origi- 
nally developed for the Israeli air force’s F-4 as a part of the 
upgrade known as Phantom 2000. The radar, housed in an 
S-3 cargo pod and fitted with an F-4 Phantom II nosecone, 
is interfaced with a GPS/INS navigation system, which 
improves the overall accuracy of targeting. A system is also 
incorporated to allow Viking crews to record SAR imagery 
and moving target indication data for subsequent evalua- 
tion. 

The Gray Wolf radar also takes advantage of a digital 
datalink system for use in line-of-site transmission of real-time 
SAR and tactical data to a ground station aboard the carrier. 
From this station, which views the same images as displayed 
in the aircraft, any of three operators can manipulate the 
imagery and extract additional information for tactical use. 
Data is compressed and transmitted on the L-band video 
datalink at 256-kilobytes per second. 

Three modes of operation are provided. The first, 
referred to simply as ‘normal’, uses a regular radar ‘real 
beam’ to provide a large cross-section view. The second, 
called Doppler Beam Sharpening (DBS), focuses on a 
narrow 14 x 14-nm (16 x 16-mile; 26 x 26-km) area with 
180-ft (55-m) resolution. The third involves five additional 
SAR modes and can scan areas at ranges up to 100 nm (115 
miles; 185 km). As its name implies, SAR 5 scans a 5 x 5-nm 
(5.75 x 5.75-mile; 9.2 x 9.2-km) area at a 60-ft (18-m) 
resolution. SAR 2.5 scans a 2.5 x 2.5-nm (2.9 x 2.9-mile; 
4.6 x 4.6-km) area with a 30-ft (9-m) resolution, and SAR 
.8 scans a 0.8 x 0.8-nm (0.9 x 0.9-mile; 1.5 x 1.5-km) area 
with a 10-ft (3-m) resolution. SAR 0.3 provides a 3-ft (0.9-m) 
resolution and SAR 0.1 a 1-ft (0.3-m) resolution. 

Added to this capability is a ground moving target indicator 
SAR mode, called GMTI, which allows the radar to track a 
moving target, then instantly image it when it stops. 
Moving targets are overlaid on real-time SAR imagery, 
which minimises the risk of losing a tracked target when 
changing modes. Both the APG-76’s DBS and spotlight 
SAR modes can simultaneously display up to 75 ground 
targets, with quality tracking on any two. 


Although the focal point of the Gray Wolf programme was 
the Norden radar system, other features included a new 
stand-off camera system dubbed the Tactical Airborne 
Digital Camera System (TADCS), and a laser ranger. Gray 
Wolf was active with several Atlantic Fleet squadrons, 
including VS-22, VS-24 and VS-30, and participated in 
several fleet and joint exercises. In one exercise, a Gray 
Wolf crew successfully distinguished an actual ‘Scud’ 
launcher from a ‘dummy’ launcher from a safe stand-off 
distance and proceeded to radio in a simulated F/A-18 strike. 

Unfortunately, as with so many of the good programmes 
developed by the special projects groups, funding was not 
made available. Interestingly, some have said that operating 
Gray Wolf in Bosnia would have cost just a fraction of 
what it cost the Air Force to operate its E-8A J-STARS. 
While the Gray Wolf demonstrator has been disassembled, 
its capabilities have not gone unnoticed and they have 
recently resurfaced in the Texas Instruments APS-137B(V)5 
SAR-MTI capable radar. 


Beartrap Viking 

Beartrap is a classified ASW programme directly 
supporting ONI and research and development. This capability 
was deployed with VS-37 as a ‘proof of concept’ 





programme in 1994, and its success brought subsequent 
deployments with other West Coast VS squadrons. Unlike 
the P-3 Beartrap aircraft, the S-3 required no equipment or 
software modifications to support the mission. While all 
participating aircrew and certain maintenance personnel 
required special training, no specific training was required 
to maintain currency and proficiency to support the 
mission. The capability was not expanded to include the 
East Coast, or VS-21 forward-deployed in Japan. Due to 
budgetary constraints, the programme manager cut support 
for the VS portion of the programme at the end of 1997. 
VS squadrons deployed with three designated aircraft and 
two or three designated crews to support the programme. 


Orca Viking 

This S-3 represented the Viking communities’ conceptual 
response to the rapidly growing threat from the newer 
diesel and quieter nuclear submarines operating in the 
shallow littoral waters. Termed an advanced undersea 
warfare system, Orca was to incorporate an Interim 
Extended Echo Ranger (IEER), an improved sonobuoy 
receiver, and an ASW laser ranger to detect submerged 
contacts. A modified radar, taken in part from the Gray 
Wolf programme, was also to be included, giving the S-3 





Above: The badge of 
VQ-5 incorporates 
Lockheed’s own ES-3 
emblem, between the 
wings of a larger bat - 
the traditional icon of all 
VQ squadrons. Also 
obvious on this aircraft 
(originally the second 
production S-3A) is the 
ES-3A’s immense 
antenna farm, which 
includes, from front to 
back (top fuselage): 
ARC-206/APX-72 IFF 
(small blade, behind 
cockpit); ALD-9 HF/DF 
(black blade); ALR-81 
ESM (dome); spine 
housing SATCOM, 
stormscope, ARN-84 and 
flanked by ARC-182 
VHF/UHF. An ARC-153 
antenna is housed in the 
base of the fin, VOR/GS 
antennas are located 
above the squadron 
badge and an ALD-9 
antenna protrudes above 
the redundant MAD 
position. Below the 
aircraft are located, front 
to back: the RFD 
antenna (swept blade), 
Doppler (thin straight 
blade), RFD (white 
stub), ALR-81 ESM 
(dome), Omni Elint 
(cone), ARN-84/ARC-206 
(under the cone), ALD-9 
(series of blades behind 
square ARN-84/ARC-206), 
datalink (hemisphere), 
ASW-25B/APX-72 
(immediately behind 
datalink), ALD-9 (larger 
balde), Omega (smaller 
blade). Conical RFD 
Elint antennas are 
located beside the ‘Navy’ 
titles. Additional ALD-9 
antennas are under the 
wing. 


Left: 9401’ — the first 
ES-3A is seen here, still 
in service today with the 
‘Black Ravens’. 





Some Viking ‘special 
missions’, such as the 
Gray Wolf and Outlaw 
Viking projects, are well 
documented, but others 
are not. Among these is 
Project Aladdin, believed 
to have been undertaken 
during the Deny Flight 
operations over Bosnia 
in late 1993. S-3Bs attached 
to VS-32 ‘Maulers’ were 
involved in the project 
and at least one aircraft, 
the CAG-bird, wore 
‘Aladdin’ titles and 
artwork on both its 
pylons (above). Several 
contradictory stories 
have emerged regarding 
Aladdin. Some sources 
believe that the S-3s 
were involved in dropping 
overland sensors, 
reminiscent of the 
Vietnam-era Igloo White 
operations. Vikings can 
carry so-called ‘Brown 
Buoys’ fo deliver 
materiel to special units 
on the ground, but 
anything more advanced 
than this is an unknown. 
Other reports in the 
press blurred the line 
between the Gray Wolf 
project and Aladdin, 
stating that the aircraft 
were employing SAR/ 
MTI radars against 
targets in Bosnia. The 
truth is perhaps that the 
S-3Bs were operating 
with a modification of 
their own APS-137 ISAR 
radars against ground 
targets, perhaps with a 
SEAD support role. 
Aladdin modifications 
are believed to have 
been undertaken at Cecil 
Field. Project Aladdin 
may have become a 
victim of ‘J-STARS 
politics’ and stopped for 
its success - or simply 
been an unsuccessful 
experiment. Aladdin 
remains classified and 
no Official source will 
comment on it. 
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Lockheed S-3 Viking and ES-3A Shadow 


Orca both ISAR and SAR capability, the latter contained 
in a wing-mounted pod. 


AEW Viking 

While not a true ‘proof-of-concept’ aircraft, the AEW 
Viking proposal was developed by Lockheed Aeronautical 
Systems, in conjunction with LTV Aerospace and Defense, 
during the early 1990s as a feasible replacement for the 
E-2C Hawkeye. Based on the proven S-3 airframe, the 
AEW variant was to utilise an electronically scanned 
phased-array radar housed in a triangular-shaped dome atop 
the fuselage. While other proposals were forwarded, the 
cost factor led engineers back to some variation of the 
dome. The S-3 AEW variant would provide a full 360° 
coverage and afford more flexibility and sensitivity than the 
APS-145 currently used by the E-2C. The proposal was to 
retain several features of the S-3, including the ejection 
seats, refuelling capability, and the Viking’s low deck-spotting 
factor. 


Miscellaneous enhancements/capabilities 
Other concepts have been tested over the years, but not 
integrated into the Viking. Digital MAD (DMAD), for 
example, while still under consideration for future procure- 
ment, is presently available in one aircraft, BuNo. 160602. 
Introduced as a concept in 1991 and successfully tested by 
Viking squadrons in several joint Colombian/USN exercises 
from 1993 to 1995, the ASQ-208 underwent carrier suit- 
ability testing during the summer of 1997 at NAS Patuxent 
River, Maryland, and later deployed with VS-32, and, at 
the time of this writing, with VS-31. A simple modification 
(merely replacing the ASQ-81 with the -208), it has 
nonetheless added a 50+ per cent improvement in detection 
capabilities, according to some crews. This upgrade will 
prove to be one of the most important sensors for detecting 
submarines in the littorals in addition to the ISAR radar. 
Also considered for the Viking was the addition of an 
AGM-88 HARM capability. Difficulties developed, 
however, as the ALR-76 did not provide sufficiently accu- 
rate location/emitter data and the physical size of the 
missile and aircraft speed were not compatible for optimum 
performance. Further pursuit of this modification was also 
hampered by a fear of incraoching on the mission of the 
F/A-18 and the EA-6B. In 1987-88, studies were made to 
incorporate the AIM-9L Sidewinder into the Viking’s 
arsenal, and even went as far as a live firing. This project 
proved short-lived, as a true mission requirement could not 
be developed for the addition of the Sidewinder capability. 
In an effort to expand the Viking’s EW capabilities, 





S-3Bs also flew with the ULQ-16 Pulse Analyzer, which 
uses crystal counting to perform in-depth pulse analysis. 
The ULQ-16 worked in conjunction with the ALR-76 
and was located at the TACCO’s station. One squadron, 
VS-38, actually deployed with at least one unit during 
Desert Storm. The project was later abandoned, though, as 
problems developed interfacing with the ALR-76 because 
the ALR-76, which processes signals in the wingtip 
receiver, provides only a post-processed signal. To operate 
effectively, the ULQ-16 needs ‘raw’ signal. 


Vikings in the Storm 

Operations Desert Shield and Desert Storm proved to be 
one of the most telling events in the expansion of the 
Viking’s missions. Vikings were employed as never before, 
flying missions ranging from armed surface reconnaissance 
to electronic surveillance and overland support of ingressing 
strikes. Vikings also provided over 2.5 million US gal (9.5 
million litres) of fuel during tanking missions and flew 
numerous logistical flights, some involving the transportation 
of Air Tasking Orders from Riyadh to the carriers. 

Part of the Viking’s role change was due to the nature of 
the threats faced. The lack, or at least significantly reduced 


incidence, of submarine threat made the ASW mission 
considerably less important. This left Viking crews free to 
cover more pressing surface threats, particularly from small 
patrol boats. Yet, the biggest motive underlying the 
Viking’s mission expansion was the new capabilities 
inherent in the Bravo upgrade — ISAR and the improved 
ESM suite. 

When Iraq invaded Kuwait on 2 August 1990, Vikings 
aboard the USS Eisenhower (CVN-69) and the USS 
Independence (CV-62) responded by providing surface ship 
interdiction and intelligence collection. Flying with air 
wing EA-6Bs, Vikings used their passive ESM to detect, 
classify and fix Iraqi emitters, and thereby develop a 
detailed electronic order of battle. All of this information 
proved invaluable to coalition planners, both in pre-Desert 
Shield planning and as a baseline for further threat evaluations. 

The outbreak of hostilities on 17 January 1991 found 
five Viking squadrons in the region, with VS-22, -30, and -32 
operating in the Red Sea and VS-24 and -38 operating in 
the Arabian Sea/Persian Gulf. VS-32, aboard the USS 
America, moved into the Gulf on 15 February. On 18 
January, VS-38 became the first S-3 squadron to launch 
ADM-141 TALDs in combat. These decoys, in conjunc- 


tion with jamming from EA-6Bs, worked to confuse and 
degrade Iraqi air defences, which helped not only ingressing 
Navy aircraft but also the Air Force’s F-117 fighters. Using 
the S-3B to launch TALDs freed up other aircraft, such as 
the F/A-18 and A-6E, to devote all weapons stations to 
offensive ordnance. VS-38 conducted a second TALD 
launch three days later. 

The Viking’s advanced ESM suite proved to be a valuable 
navigation aide for strike packages. In many cases, Vikings 
flying in conjunction with strike packages detected active 
Iraqi SAM and AAA sites, which resulted in the last-minute 
modification of ingress/egress routes. In other missions, 
Vikings would refuel the strikers en route, then, while the 
package prosecuted its attack, the Vikings would refuel 
from KC-135s and rejoin the strikers, refuelling them again 
as they made their way back to the carriers. 

As the war progressed, Viking squadrons turned their 
attention from primarily EW/ESM missions to more ASR 
as the naval forces in the Gulf pushed farther north, a 
reflection of the success of the overall air campaign. At first, 
Vikings were restricted to stand-off targeting of surface 
vessels in the northern Persian Gulf. On 2 February, 


Vikings from VS-24 attacked and destroyed an Iraqi AAA 








When VQs deploy with 
an air wing aboard a 
carrier they do so in 
‘Dets’ (detachments) of 
two aircraft, 10 officers 
and 40 enlisted 
personnel. VQ Dets are 
designated as ‘Alpha’, 
‘Bravo’, ‘Charlie’ or 
‘Delta’ and these titles 
are added as a suffix to 
the squadron 
designation (VQ-5 or 
VQ-6) on the rear of the 
fuselage. The tailcode of 
the air wing is worn for 
the duration of the 
detachment. This VQ-6 
ES-3A is partnering a 
VS-31 S-3B of CVW-7. 
Each ES-3A unit has its 
own tailcode for when 
based at its home field, 
but the two squadrons 
have such an unusually 
short turn-around time 
that they are almost 
continually deployed. 
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The highly successful 
Gray Wolf project mated 
a Norden APG-76 SAR/ 
MTI radar (housed ina 
modified CNU-264 cargo 
pod, right) witha 
standard VS-27 S-3B 

(Bu No. 158864, the 
fourth production S-3, 
top). The result was a 
sophisticated overland 
reconnaissance and C3 
platform-a‘mini *. 
J-STARS’ - which could 
detect and identify 
specific moving targets. 
Targeting information 
could be downlinked in 
real-time, or received 
from other sources such 
as an ES-3A or RC-135. 
Gray Wolf was dubbed 
‘Sea-STARS’. The APG-76 
radar is a K,-band 
system that operates at 
a much higher frequency 
than the S-3B’s own 
APS-137 ISAR (16.5 GHz 
compared to 9200 MHz). 
The APG-76 could 
produce highly detailed 
imagery (centre), 
information which, in 
the words of one 
observer “(was) gonna 
save Marines.” Gray 
Wolf has been shelved 
due to a lack of funding. 
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site using 500-lb Mk 82 bombs. On 20 February, one 
Viking from VS-32 located and attacked an Iraqi ‘Zhuk’- 
class patrol boat operating near the Faylaka Islands. The 
aircrew, vectored to the target area by the USS Valley Forge, 
quickly identified the threat with its ISAR then successfully 
executed a radar-to-FLIR hand-off, before finally acquiring 
the target visually. The attack, conducted from 10,000 ft 
(3048 m) to stay beyond the reach of suspected SAM sites, 
resulted in three Mk 82s (and a fuel pod!) being delivered 
on target. This success was quickly followed by the sinking 
of a second Iraqi patrol boat, this time by VS-24 on 27 
February. The ‘Scouts’ conducted their attack from under 
5,000 ft (1524 m), due to the dense fog in the area. 

S-3 Vikings used their ISAR radar to search Iragi highways 
and desert areas for signs of mobile ‘Scud’ launchers, with 
suspected detections passed to USAF E-3A Sentry 


AWACS, which in turn vectored in strike aircraft for 
confirmation and attack. Vikings continued to provide 
tanking and, in some air wings, provided all tanking around 
the carrier, leaving the KA-6Ds to conduct more mission 
tanking. 

Overall, the Viking’s effort was a success. For what were 
numerically the smallest-sized squadrons aboard the carriers, 
Viking squadrons accumulated many flight hours and flew 
more mission types than any other aircraft participating in 
the conflict. VS-38, for example, flew 554 sorties during 
Desert Storm for a total of 1,428.1 hours (1,003 of which 
were at night). VS-24 flew 449 sorties for a total of 990 
flight hours. Additionally, S-3B squadrons maintained two- 
aircraft, three-crew dets in Rota, Spain, Sigonella, Sicily, 
and Souda Bay, Crete, to fill the SSC, ASW, and patrol 
requirements left vacant by the movement of Mediter- 
ranean P-3 assets into the Desert Storm theatre. 


Viking upgrades and follow-ons 

If one thing can be said about the Viking/Shadow team, 
it is that it will remain an integral part of naval aviation well 
into the next century. Already the aircraft’s proven multi- 
mission capabilities make it the most utilised aircraft on the 
carrier. Since its inception into the fleet in 1974, Vikings as 
a whole have averaged over 7,000 flight hours per aircraft — 
over half of the 13,000 flight hours projected from the 
original test article. This was observed by Commander 
Gary Peterson, in a 1995 interview with the Navy Times, in 
which he commented, “[y]ou can see as the aircraft has 
been used that we are going to go through airframes 
quicker than we forecasted.” Continuing, Peterson said, 
“{t]hat could cause an inventory shortage. It could cause 
airplanes to be pulled out of [storage]. It could cause us to 
[extend the service life] of the airplanes to keep them 
around even longer than anyone even imagined.” 

As a result, future mission and capability enhancements 
are being studied as part of a proposed upgrade to the S-3B 
called WSIP II (Weapons Systems Improvement Program 
Two). WSIP II incorporates several of the criteria specified 
by the Navy’s ‘Health of Naval Aviation’ (HONA) initiative, 
which sought to keep out-of-production aircraft in service 
longer. WSIP II can be broken into three separate areas: (1) 
safety of flight considerations; (2) obsolescent avionics; and 
(3) mission enhancement modifications. The first area, 
safety of flight, includes items such as a new computer and 
a Service Life Assessment Program (SLAP) to determine 
which areas of the Viking need modification or upgrade to 
reach the service life goal of 17,500 hours, a figure that will 
take the Viking fleet to 2015. Stemming from the SLAP, 
Lockheed initiated the Critical Structures Program, specifi- 


cally addressing those areas most likely to be in need of 
replacement such as the S-3’s wings, rib assemblies and 
pylons, each of which experience a great deal of stress in 
the course of carrier operations. 

The second area, obsolescent avionics, focused on those 
aspects of the Viking’s navigation and communications 
system that could no longer be supported from a mainte- 
nance perspective. Later developing into what is now the 
Common Improvement Program, this aspect seeks to intro- 
duce more sophisticated communications systems for the 
handling and processing of the large amounts of tactical data 
generated by the Viking’s elaborate sensors. Upgrades will 
include replacement of the older inertial and Doppler 
systems with a CAINS II and GPS navigational aid, and the 
addition of new ARC-182 VHF radios, an ARC-187 UHF 
radio, SATCOM, and Have Quick. The radios will also 
have a six-digit, rather than five-digit, capability, which 
will give Vikings greater communications flexibility in busy 
radio traffic areas such as those near Europe. Also funded 1s 
the USH-42 video recording system. 

The final area, mission enhancement, seeks to adapt 
technologies and capabilities better suited for application in 
the littoral battlefield of the future. Enhancements pursued 
by the Navy would include an SAR-GMTI-capable 
APS-137B(V)(5) radar, the ASQ-208 DMAD, an enhanced 
long-range EO/IR sensor, JTIDS capability, the addition of 
a laser designator, and additional weapons systems ranging 
from further incorporation of Maverick to the addition of 
SLAM, HARM and JSOW. 

Of these enhancements, perhaps the most significant is 
the increased capabilities offered by the SAR-GMTI tech- 
nology. At present, work is under way with Raytheon to 
develop a switchable ISAR/SAR-GMTI variant of the 
Viking’s APS-137 radar. An outgrowth from the success of 
the Gray Wolf ‘proof-of-concept’ programme, this 
upgrade, which is now being studied by the VS and VP 
communities, would provide the CVBG with a limited 
organic tactical J-STARS capability and would allow battle 
group commanders to access real-time, overland imagery 
similar to that seen from the now infamous ‘Highway of 
Death’ in Iraq during the 1991 war. 


CSA: The follow-on aircraft? 

The Common Support Aircraft (CSA) study represents 
the latest in a long line of projects to develop a suitable 
replacement for the S-3 Viking. As long ago as the late 
1970s and early 1980s, the Navy began studying a common 
airframe capable of replacing the E-2 Hawkeye, S-3 Viking 
and C-2 Greyhound. Some studies have also included the 
EA-6B, although that platform may be superseded by an 


electronic warfare version of the F/A-18F. These programmes, 
falling under various designations such as AMSS, MMVX 
and EX, were driven primarily by the dual desire to 
decrease costs and to increase efficiency of the air wing. 

In the 1990s, the Navy embarked on yet another study 
under the designation Common Support Aircraft (CSA) 
study. This time, however, the study was driven by new 
factors: the need to replace ageing airframes which were 
approaching the end of their service lives, and the need to 
adapt to a new mission — operations in coastal areas. In part, 
both factors arose from the drastic downsizing that occurred 
after the end of the Cold War and following Operation 
Desert Storm. 

The air wings were becoming more and more expensive 
to operate. According to the USN-VAMOSC database, the 
E-2 was the second most costly aircraft to operate and 
maintain, at nearly $13,000 per flight hour, falling second 
only to the Tomcat. The S-3 series came in a close fourth 
at over $9,000 per flight hour. Coupled with this was the 
realisation that many of the airframes were simply being 
worked more than ever planned. Despite its ASW begin- 
nings, the S-3 has become the air wing lead in surface 
warfare and surveillance, not to mention its role as the air 
wineg’s organic tanker since the retirement of the KA-6D. 
Vikings were flying as many as five sorties per day, placing 
more and more stress on the airframes. ES-3As presented an 
even more significant problem, since there are only 16 in 
service and only 14 available at any one time. Some estimated 
that the Shadows, the air wing’s organic Elint/Sigint platforms, 
were flying as much as 80 hours per month when deployed. 








The single Outlaw 
Viking S-3B was 
operated by VS-37 and 
incorporated a satellite 
datalink and GPS, to plot 
targets detected by its 
FLIR, ESM or radar and 
relay their position, in 
real-time, to the battle 
group commander. Such 
Over-The-Horizon- 
Targeting (OTH-T) 
extends the radar 
horizon of the battle 
group and allows co- 
ordinated attacks to be 
carried out at the limits 
of weapons envelopes, 
but with no direct 
electronic line-of sight 
on the surface. OTH-T 
allows continuous 
marking of potential 
‘hostiles’ and an early 
determination of hostile 
intent. The Outlaw Viking 
was identifiable by the 
black SATCOM antenna 
above its fuselage. The 
airframe (BuNo. 160124) 
was modified by Tiburon 
Systems. Outlaw Viking 
was an extension of the 
similar Outlaw Hunter 
system which was used 
onboard P-3s during 
Desert Storm. 
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Lockheed S-3 Viking and ES-3A Shadow 








Above: This Viking- 
based E-2C replacement 
AEW aircraft was 
proposed by Lockheed 
and LTV when the search 
for such an aircraft 
began in the 1980s. 


Top: While the Navy has 
yet to commit itself to a 
plan, an ongoing 
programme is underway 
to assess a potential 
replacement for the S-3 
family, under the name 
Common Support 
Aircraft (CSA). Such an 
aircraft is expected to 
enter service between 
2012 and 2015, replacing 
not just the S-3, but also 
the E-2 and C-2, using 
one multi-purpose 
airframe. This artist’s 
image shows Lockheed 
Martin’s CSA concept. 
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The Navy’s switch from a blue-water to a white-water 
(brown-water) dominated strategy that focused on war- 
fighting in the littorals also brought new concerns and oper- 
ational requirements. The Hawkeye’s APS-145 radar 
system, while entirely adequate for air search over the open 
seas, was proving to be less well-suited for overland operations. 
The Navy also lacked an organic SAR-GMTI capability 
similar to that of the Air Force’s J-STARS. 


CSA and beyond 

The CSA study seeks to produce a common, ‘core- 
system’ airframe that can be adapted internally to serve any 
of several roles by simply adding the right components, 
much as the modern computer operates with ‘plug-and- 
play’ technology. At present, plans are to develop a follow-on 
aircraft for the E-2, C-2 and ES-3A, all based on a common 
airframe. A fourth variant would replace the S-3. Given the 
diminishing threat from submarines, however, this variant is 
currently the subject of much debate. 

The Navy has outlined several overall specifications for 
the CSA, namely, a 300-nm (345-mile; 555-km) plus 


mission capability with a minimum of four hours unrefuelled 
on-station time, a 40,000-ft (12192-m) plus ceiling, a Mach 
0.85 plus speed capability, and a flexible multi-role airframe. 
From a mission perspective, CSA variants should be capable 
of performing AEW&C, USW, EW, SUW, strike, surveil- 
lance and targeting, and tanking. Necessary to perform 
these missions will be high-resolution ISAR/SAR-GMTI, 
long-range EO/IR sensors, a laser detection capability, and 
a sophisticated electronic surveillance and communications 
system. The Navy is also looking for the ability to carry 
30,000 Ib (13608 kg) of fuel. 

The CSA would offer a low- to moderate-risk platform, 
thereby avoiding the need for an expensive developmental 
airframe by keeping the basic airframe simple in design, yet 
advanced in technology. Current plans are to achieve initial 
operation capability (IOC) by 2013, with a technology 


availability date of 2005. 


The core-system airframe would utilise technology 
developed through currently existing upgrades or 
programmes as well as commercial off-the-shelf components, 
while leaving enough growth capability for emerging tech- 
nologies. The enhanced FLIR, ISAR/SAR-GMTI radar, 
and DMAD are all good examples of current programmes 
that could be incorporated into the CSA without a lengthy 
and costly development process. The AEW variant presents 
a good example with its incorporation of technology from 
the proposed Hawkeye 2000 and Hawkeye 2005 upgrades. 
The CSA AEW variant would serve as a re-host for this 
programme, thereby incorporating the ADS-185 electrically 
scanned antenna, while leaving room for expansion into 
other technologies, such as embedded or conformal arrays. 


The beginning of the end 

In the minds of many, the S-3 has proven itself to be the 
premier ‘war-at-sea’ platform, performing missions today 
which move well beyond those envisioned when the 
aircraft was initially conceived in the late 1960s. From what 
was once primarily thought of as an aircraft limited to the 


anti-submarine warfare mission, the Viking and the Shadow 
have emerged as true multi-mission platforms, capable of 
wearing many ‘hats’. However, in April 1998, the Viking’s 
place in the air wings of the near future was called into 
question during the Association of Naval Aviation conven- 
tion, at Norfolk, Va. COMNAVAIRLANT, Admiral 
Mazach, told his audience that the cost of updating the 
Navy’s ES-3A force was too great and that he proposed 
withdrawing the type completely, while also cutting back 
the number of S-3Bs deployed aboard each carrier (by 
two). In June 1998 the withdrawal of the ES-3A became 
policy, as the Navy announced it would retire all its ES-3As 
rather than spendi ‘the millions’ required to make the aircraft 
compatible with the emerging Joint Airborne Sigint Archi- 
tecture (JASA) standard being developed to ‘interconnect’ 
all USAF, USN and US Army Elint/Sigint airborne assets. 


The 16 Shadows will be retired by 2000, after a front-line 
career of just five years. The Navy has stated that the gap 
caused by their abrupt disposal can be covered by land- 
based EP-3s and shipborne Sigint capabilities. In the words 
of Rear Admiral J. M. Johnson, the US Navy’s requirements 
chief for air warfare, “Almost anywhere we do 
operations today, we’ll have land-based non-tactical 
support.” Such views are greeted with astonishment and 
incredulity by many who see it as yet a further erosion of 
the Navy’s ability to conduct independent operations — a 
once fiercely guarded capability. The sad fate of the ES-3A 
calls into question the long-term future of the Viking fleet, 
which has looming airframe fatigue problems, and the CSA 
concept in general. The all-Hornet, Hawkeye and Sea 
Hawk carrier air wing may not be far away. 

Brad A. Elward 


Before any replacement, 
such as the CSA, leaves 
the drawing board, the 
Viking would have to 
undergo several 
upgrades. Improvements 
currently being studied 
include an enhanced 
FLIR, dual SAR/MTI 
capability for the APS-137, 
a digital MAD and an 
improved acoustic 
processor, along with 
new communications 
and navigation fits. The 
Critical Structures 
Program, is also studying 
ways of extending the 
Viking’s useful service 
life to over 17,000 hours 
- however, the long-term 
future of the Viking is 
now in doubt. 


The end of the ES-3A 
was greeted with 
astonishment, but also a 
degree of resignation. 
The Shadows were 
already acknowledged to 
be just about the oldest 
(S-3) airframes in the 
inventory. They had been 
overloaded with 
electronic equipment 
and then given an 
intensive tanking role to 
eat up their airframe 
hours. The ES-3, and S-3, 
was never an ideal 
tanking platform as its 
fuel off-load was too 
small. Many in the 
Viking community 
believe that their aircraft 
will be the next to be 
declared ‘unsupportable’. 
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S-3 Viking Weapons 
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Above: To date, only a handful of S-3Bs are Maverick-capable, despite 
the obvious benefits of the weapon in littoral warfare scenarios. 






Cet — Be wehewarer 


Above: Vikings, such as this VS-24 ‘Scouts’ S-3B, can carry two AGM-84D 
Harpoons. The Harpoon forms the basis for the AGM-84E SLAM (Stand-off Land 
Attack Missile) which is a future weapons option for the S-3 community. 
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Above: This S-3A is carrying a Mk 25 2,000-Ib class (World War II- 
vintage) bottom mine under its right wing. The mine has neither a fin or 
Parapak (parachute pack) mounted on its tail, so would have been 
undroppable. The aircraft in question is the eighth pre-production 
YS-3A, engaged in early carrier operations trials (before its crash in 
1973) and so was most likely using the Mk 25 as a representative load. 





The three mines on the TER 
(above) are Mk 62 OA 03K 
Quickstrike mines (very 
similar to Mk 36 OA 48K 
Destructors). Based on the 
500-Ib Mk 82 warhead and 
Mk 15 Snakeye fin, they 
both use the Mk 32 arming 
device in the nose and differ } 
only in the use of a Mk 42 
firing mechanism (Mk 36) 
or the more advanced Mk 57 
target detecting device 

(Mk 62) in the tail fuse well. 
The two mines in the bomb 
bay (left) are either Mk 36 





OA 44K or Mk 62 OA 02K. 

The different OA number Above: This S-3B carries a 2,360-Ib Below: This Viking is armed 
indicates configuration for | Mk 65 Quickstrike bottom mine, the with a 2,200-Ib class Mk 56 
bomb bay use. largest mine in the US inventory. moored mine. 














Below: These Right: The Viking can 
Mk 83 1,000-Ib_ carry four Mk 76 practice 
bombs are bombs in each of its 
being carried bomb bays. All internal 
ina ‘slant two’ weapons are carried on 
load ona TER. BRU-14/A racks. 
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Right (two): The Mk 7 dispenser is the 
standard US Navy CBU, and the Mk 20 
Rockeye II is its most widely-used 
version. CBU-59 APAM (Anti-Personnel 
Anti-Materiel) bomblets are another basic 
load. An S-3B can carry six Mk 7s. 
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Viking Operators 


United States Navy 


Of the 187 Vikings produced (199 were planned), approximately 119 have been converted to 
S-3B standards and 16 into ES-3As. A total of eight pre-production developmental YS-3As 
was produced and 179 S-3As. All S-3Bs and ES-3As were converted from S-3A or ‘Alpha’ 
airframes. Production ended in mid-1978. 

All Vikings are operated by the US Navy; there are no foreign users. Since the type’s 
introduction into the fleet in 1972, there have been a total of 16 S-3A/B squadrons, including 
two Fleet Readiness Squadrons and two VO squadrons. S-3A Viking squadrons originally 
deployed with 10 aircraft. Plans called for raising this number to 20 in high-threat areas 
should the need arise, through a combination of diverting non-deployed Viking squadrons and 
transferring aircraft from carriers operating in lower-threat environments. Reductions inthe 
submarine threat following the end of the Cold War then cut squadron size to eight and 
eventually six aircraft, before being returned to eight in the early 1990s due the increasing 
demands placed on the aircraft by mission expansion and the elimination of the organic 
tanking services provided by the KA-6D and the A-6E. 

Today, the S-3 operates in 13 Viking squadrons, including one FRS and two VO squadrons, 
each with four two-ship detachments temporarily assigned to an air wing for the duration of 
the cruise. All current S-3Bs have the 7XX modex, with 76X assigned to VO-6's ES-3As and 
72X assigned to VO-5s. Each Viking squadron has eight S-3Bs, and approximately 35 officers 
and 200 enlisted personnel. A typical ES-3A detachment deploys with eight or nine officers 
and 45 enlisted personnel. 

In addition to the fleet squadrons and the FRS, S-3Bs are flown by VX-1 and the Naval Air 






The ES-3A and the S-3B share a common airframe, but very different 
missions. Today, both are making the transition from a static Cold War 
operational environment to a much more fluid and unpredictable one. 


Warfare Center, Aircraft Division at NAS Patuxent River, Maryland. 





Atlantic Fleet Squadrons 


All East Coast S-3 fleet squadrons fall under the control and supervision of what is now 
called Sea Control Wing, US Atlantic Fleet. Established on 1 April 1973 as Air Anti- 
Submarine Warfare Wing, and temporarily designated Sea Strike Wing One from 1987 to 
1992, SeaConWingLant now supports five fleet squadrons and one electronic surveillance 
squadron, VO-6. The S-3 Tactical Support Center (TSC) and local Sea Control Weapons 
School, both of which support the wing, are also located at NAS Jacksonville, Florida. 

Prior to autumn 1997, East Coast Viking Fleet squadrons were based at NAS Cecil Field in 
Hangar 860 (VS-22, 30, 31, and 32) and Hangar 13 (VS-24 and VQ-6). At NAS Jacksonville, 
the S-3Bs and ES-3As are joined by the Orion community and occupy Hangars 14 and 1000. 





VS-22 ‘Checkmates’ - CVW-3 USS Enterprise (‘AC’) 


The ‘Checkmates’ of VS-22 (callsign 
VIDARS) began operating the S-3A Viking in 
1975 and had the distinction of being the 
first S-3A squadron to deploy. In 1976, the 
‘Checkmates’ departed from NAS Mayport, 
Florida to the Mediterranean Sea as a part of 
CVW-3 aboard the USS Saratoga (CV-60). 
Since then, the Checkmates have been an 
outstanding squadron, winning 10 Battle ‘E’ 
Awards, two of which were back-to-back 
awards. 

In 1990, the squadron then deployed with 
Air Wing Three aboard the USS John F. 
Kennedy (CV-67), conducted a no-notice 
deployment and flew some of the first 
intelligence-gathering missions over Iraq. 
VS-22 flew over 1,100 combat hours and 
324 sorties in support of Operation Desert 
Storm, which began on 17 January 1991. 
The ‘Checkmates’ flew in every CVW-3 
strike, conducting a variety of missions 
ranging from suppression of enemy 
defences to surveillance and signal 
collection flights over Iraq. Targeting 
information gathered by VS-22's 
sophisticated ALR-76 ESM suite played a 
significant role in the SEAD efforts during 


the opening days of the war. At the war's 
conclusion, BuNo. 160152 (AC702) bore two 
‘kill’ markings representing two Iraqi radar 
installations it had destroyed with bombs. 

VS-22's participation in Operations 
Comfort and Provide Promise saw the 
squadron's role expand, taking advantage of 
the Viking’s superb electronic support 
systems to provide the battle group with 
valuable radar locating and command and 
control information during supply and relief 
efforts. 

In February 1994, VS-22 and CVW-3 
began operating with the USS Dwight D. 
Eisenhower (CVN-69) and became the first 
S-3B squadron to be assigned female 
sailors, following the lifting of the Title 10 
restrictions against women flying in combat. 
Mediterranean 95-1 found the ‘Checkmates’ 
again flying over Iraq in support of 
Operations Deny Flight, Southern Watch 
and Sharp Guard. During the first half of the 
cruise, VS-22 accumulated over 1,000 flight 
hours and flew over 400 sorties in support 
missions, while simultaneously delivering 
over 250,000 Ib (113400 kg) of fuel as the 
air wing's organic tanker. 


During its 1996-97 cruise aboard the USS 
Theodore Roosevelt (CVN-71), VS-22 
became the first S-3B squadron to carry the 
AGM-65 Maverick. Of the four Maverick- 
capable birds, one was lost in January 1997 
in the Mediterranean. These Vikings tallied 
over 210 hours of flight time and flew over 
72 sorties. 





This ‘Checkmates’ S-3A (above), 
the CAG-bird, is seen at the 1978 
Andrews AFB open day with a load 
of dummy Mk 82 bombs. By 1996 
(below) the red-and-white checks 
had long since vanished, 
submerged by TPS tactical grey. 








VS-24 ‘Scouts’ - CVW-8, USS Theodore Roosevelt (‘AJ’) established several ‘firsts’ during the war, 


VS-24 (callsign SCOUT) is attached to 
CVW-8, recently moving to the USS 
Theodore Roosevelt (CVN-71) following its 
1997 deployment aboard the USS John F. 
Kennedy (CV-67). The ‘Scouts’ transitioned 
to the S-3A from the S-2 in August 1975 
before joining Air Wing Eight aboard the 
USS Nimitz. Subsequent years saw the 
‘Scouts’ participate in shakedown cruises in 
the Caribbean aboard the USS Carl Vinson 


(CVN-70) (1982) and the USS Lincoln (CVN- 
72) (1990). 

In September 1989, the Scouts 
transitioned to the S-3B, expanding their 
capabilities to include ISAR and Harpoon. 

During Operation Desert Storm, the 
‘Scouts’ flew 449 combat sorties and 
logged over 990 flight hours, operating off 
the USS Roosevelt (CVN-71) in both the 
Persian Gulf and the Red Sea. VS-24 


conducting the first operational launch from 
an S-3B of the Tactical Air-Launched 
Decoys, the first S-3B war-at-sea strike 
against an enemy surface vessel, and the 
first S-3B strike over enemy territory. One 
S-3B, BuNo. 159743, attacked and destroyed 
an Iraqi AAA site with Mk 82 500-lb bombs. 
In 1995, VS-24 and the Roosevelt 
operated in the Red Sea and Arabian Gulf in 
support of Operation Southern Watch 
before ‘chopping’ to the Mediterranean to 


provide support for Operation Deliberate 
Force. During these operations, VS-24 flew 
130 combat sorties and became the first 
S-3B squadron to launch four TALDs from a 
single aircraft in support of overland strikes. 
The ‘Scouts’ also performed armed surface 
reconnaissance, EW strike support, and 
aerial refuelling missions. 


Below and below left: VS-24 was 
established in May 1960 and played 
an important role in Desert Storm. 
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Viking Operators 


VS-30 ‘Diamondcutters’ - CVW-17, USS Eisenhower (‘AA’)| 


VS-30 (callsign DIAMOND) began its 
distinguished career in 1960 as the S-2 
Tracker Atlantic Fleet Readiness Squadron. 
On 1 April 1976, after 22 years of flying the 
S-2, VS-30 transitioned to the S-3A, once 
again taking on the duties of an operational 
squadron, and in 1978 deployed aboard the 
USS Forrestal (CV-59) with CVW-17. 
VS-30's participation marked the first 
deployment of a single CVBG to the 
Mediterranean since the end of World War II. 
The 'Diamondcutters’ 1985 deployment 
aboard the USS Saratoga (CV-60) was 
highlighted by participation in the Achille 
Lauro hijacking crisis. Achille Lauro was an 
Italian cruise liner hijacked in October 1985 
by Libyan-backed terrorists, who killed an 
elderly US passenger. The Egyptian Boeing 
737 on which the hijackers later attempted 
to escape was intercepted by US Navy 
F-14s, supported by an EA-6B and E-2, and 
forced to land at NAS Sigonella, in Sicily. 
One of the squadron's Vikings, BuNo. 
159750, was flown by then-CO Commander 
Philip Voss to transport the terrorists to the 
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United States from a carrier in the 
Mediterranean. Commander Voss's flight, 
which utilised several inflight refuellings, set 
two all-time records for the longest non- 
stop flight (13.2 hours) and distance 

(4,002 miles/6440 km) by a single-piloted 
carrier-based aircraft. These two records 
were later surpassed by Commander 
‘Buddy’ Snyder from VS-28, who flew 5,200 
miles (8369 km) and over 19 hours from 
Israel to Washington, DC. 

In July 1988, VS-30 became the first fleet 
squadron to receive the enhanced capability 
Harpoon/ISAR-equipped S-3B and, on 16 
April 1989, became the first S-3B squadron 
to fire a Harpoon. VS-30 later deployed with 
the USS Saratoga in support of Operation 
Desert Shield/Desert Storm. 


Carrying its trademark diamond- 
patterned rudder (above right) a 
VS-30 S-3A is seen in 1987. The 
diamond motif is retained on this 
latter-day S-3B CAG-bird (right). 








VS-31 ‘Topcats’ - CVW-7, USS John C. Stennis (‘AG’) 


The ‘Topcats’ (callsign LONGHORN) 
received their first S-3As in 1976 and 
conducted their first cruise as part of 
CVW-7 aboard the USS Independence 
(CV-62) during 1977. VS-31's Vikings 
conducted several Atlantic deployments, 
including monitoring support of the 1982 
Israeli invasion of Lebanon and initial 
surveillance support in Operation Desert 
Shield during August and September 1990. 





In 1994, VS-31 accompanied its new 
carrier, USS George Washington (CVN-73), 
on its maiden deployment to the 
Mediterranean. The ‘Topcats’ hold the 
distinction of being over 26 years and over 
106,000 flight hours of class ‘Alpha’ mishap- 
free operations. In 1995, the squadron 
received the CNO Safety Award (its fourth 


Below left: This 1982-vintage S-3A is 
about to set out for the Fallon 
ranges with a load of live Mk 82s. 


in six years) as it logged 2,260 flight hours 
and achieved a 98 per cent Mission 
Completion rate. 

The ‘Topcats' presently operate one of 
the Maverick-capable S-3Bs and have been 
using it as a testbed for an S-3B SLAM 
capability. 


The ‘Topcats' were the first Viking 
squadron to deploy with a full complement 
of the much-improved S-3B Viking variant 
(8 March 1990) and also the first operational 
squadron to employ the S-3's Harpoon 
capability by launching a warshot missile at 
a target hulk in the North Arabian Sea 
(1991). VS-31 also was the first S-3B 
squadron to drop an (exercise) torpedo in 
the Arabian Gulf. 


Below: Today, VS-31 has swapped its 
bright blue fin bands for a barely 
discernible grey. 








VS-32 ‘Maulers’ - CVW-1, USS George Washington (‘AB’) 


Established in May 1949 at NAS Norfolk, 
Virginia, VS-32 began transitioning from the 
S-2 Tracker to the S-3A in October 1975 
after transferring from NAS Quonset Point, 
Rhode Island, to NAS Cecil Field in 1973. 
VS-32 (callsign MAULER) has the distinction 
of being the first S-3A squadron to log more 
than 1,000 hours without a missed sortie 
while deployed. In November 1990, the 
‘Maulers' became the first carrier-based 
S-3B squadron to launch the Harpoon while 
operating off the USS America (CV-66) in 
the Caribbean. 

Operating off the decks of the USS 
America in Operation Desert Storm, VS-32 
became the first VS squadron to score a 
combat kill when it located and attacked an 
Iraqi patrol boat in the northern Persian Gulf 
with a 500-Ib bomb on 20 February 1991. 


VS-32 can trace its history back to 
1949 and has had a long association 
with Air Wing One. This S-3A is seen 
at Moffett Field, in 1981, while 
embarked on the Kennedy. 





This VS-32 S-3B carries an ATM-84 
Harpoon training round. It was a 
Viking from VS-32 that ‘attacked’ an 
Iraqi patrol boat with an HDU 
during the Gulf War. 


Another VS-32 S-3B crew disabled an Iraqi 
vessel after the pilot mistakenly cued a 
refuelling pod instead of a bomb load. 

The ‘Maulers’ became the first squadron 
to take the S-3B overland in support of 
UN/NATO Deny Flight operations in Bosnia, 
then later in Operation Restore Hope in 
Somalia. VS-32 also flew missions in 
support of the UN's Operations Support 
Democracy and Able Manner in Haiti, 
becoming the only Navy squadron to 
participate in three ongoing world-wide UN 
operations. 

On its latest deployment in 1997/98, 
VS-32 was accompanied to the 
Mediterranean and the Persian Gulf by two 
of the Maverick-capable Vikings, which 
previously deployed with VS-22. 








VOQ-6 ‘Black Ravens’, Fleet Reconnaissance Squadron (‘ET’) 


Established on 8 August 1991 at NAS Cecil 
Field, VOQ-6 (callsign RAVEN) is based at 
NAS Jacksonville, Florida, and bears the 76x 
modex. The squadron, which became fully 
operational in January 1993, operates eight 
ES-3A Shadows in two-ship detachments 
(Alpha, Bravo, Charlie, Delta) with each of 


carrier air wings of the Atlantic Fleet. The 
first ES-3A detachment joined the USS 
America for work-ups in April 1993. 


The ‘Black Ravens’ was the second 
of the two squadrons formed to 
operate the ES-3A. 











Pacific Fleet Squadrons 


West Coast squadrons fall under the command of Sea Control Wing, US Pacific Fleet and 
are based at NAS North Island, in San Diego, California. SeaConWingPac, originally 
designated as Functional Wing, Anti-Submarine Wing, US Pacific Fleet (ASWWINGPAC), 
was redesignated in 1993, again reflecting the Viking's movement from a dedicated ASW 
aircraft to an increasingly multi-functional platform. All West Coast fleet squadrons, including 
the FRS and VQ-5, are located at NAS North Island. VS-21 and VO-5 Det 5, which are 
assigned to CVW-5, are permanently stationed in Japan at NAF Atsugi and Misawa, 


respectively. 





VS-21 ‘Fighting Redtails’ - CVW-5, USS Independence (‘NF’) 


VS-21 (callsign BEEFSTEAK) holds the 
honour of being the squadron that 
introduced the S-3A Viking to the fleet in 
1974. In July 1975, that tradition continued 
as a detachment from the ‘Redtails’ made 
the S-3A's first deployment aboard the USS 
Kenneay (CV-67). 

The squadron's knack for ‘firsts’ 
continued with VS-21 leading the West 
Coast transition to the S-3B. Completed in 
April 1990 at NAS Cecil Field, Florida, 
VS-21's transition was followed by an August 
1991 cruise aboard the USS /ndependence 


(CV-62) as it joined CVW-5 in Atsugi, Japan, 
thus becoming the Navy's first permanently 
forward-deployed, VS squadron. VS-21 was 
officially redesignated Sea Control Squadron 
Two One in 1993, reflecting the Viking’s 
ever-growing multi-mission capability. 
Above right and right: VS-21’s Viking 
motif is particularly appropriate. 
The squadron was formed in 1945 
and had several changes of 
designation before adopting its 
current identity. 





VS-29 ‘Dragonfires’ - CVW-11, USS Kitty Hawk (‘NH’) 


From its commissioning in 1960, until 1975, 
the ‘Dragonfires' (callsign DRAGON) 
operated the S-2 Tracker. Transitioning to 
the S-3A, the ‘Dragonfires’ claimed several 
Viking ‘firsts’, including two aircraft flying a 
1,700-mile (2735-km) carrier-launched 
overwater flight from the USS Enterprise 
(CVN-65), located in the Indian Ocean, to 


VS-33 ‘Screwbirds’ - CVW-9, USS Nimitz (‘NG’) 


The ‘Screwbirds’ (callsign BIRD) began 
flying the S-3A in 1976 and undertook their 
first cruise with CVW-11 aboard the USS 
Kitty Hawk (CV-63) beginning 25 October 
1977. The squadron transitioned to the S-3B 
in late 1992 and conducted its first ‘Bravo’ 
cruise from 2 February 1993 to 1 August 
1993 to WESTPAC and the PG/IO. 

In 1993, working with VX-1, the 
‘Screwbirds’ conducted tests to evaluate 
use of the Stand-off Land Attack Missile 
(SLAM). BIRD 703, equipped with the 
AN/AWW-13 datalink pod, demonstrated its 
ability to control the AGM-84E during its 
terminal phase after launch from either an 
S-3B or another SLAM-capable aircraft. 
Tests were also conducted in which the 
pod-equipped S-3B controlled a captive 
SLAM carried by an F/A-18. 

In 1995, the ‘Screwbirds’ operated the 
Outlaw Viking variant, testing the Viking's 
ability to serve as a real-time, C% system for 
long-range, over-the-horizon targeting and 
surveillance through SATCOM. The 
specially configured S-3 was BuNo, 160124. 

VS-33's latest mission has included 
operations in the Persian Gulf in response 
to the latest Iraqi challenge to the UN- 
imposed sanctions. Operating with the USS 
Nimitz (CVN-68), S-3Bs conducted 
extensive surveillance of Iraqi activities and 
performed valuable air wing tanking in 
support of Operation Southern Watch. 











the island base of Diego Garcia. Together 
with CVW-14, VS-29 made the first full- 
squadron WESTPAC Viking deployment in 
1976 aboard the USS Enterprise (CVN-65). 
In 1977, VS-29 joined CVW-2 aboard the 
USS Ranger (CV-61) and played a vital role 
in the Vietnam refugee surveillance and 
rescue efforts. In 1983, VS-29, now 








VS-33 was established in April 1960 
and has adopted the sword from its 
unit badge as a fin emblem. It can be 
seen on this 1978-vintage S-3A (right) 
and on the current CAG-bird (below), 
which also wears what presumably is 
a ‘Screwbird’. 





operating with CVW-15 aboard the USS Carl 


Vinson (CVN-70), became the first Viking 
squadron to make an ‘Around the World 
Cruise’. 

VS-29 transitioned to the S-3B in July 
1992 and has participated in Operations 
Fiery Vigil in the Philippines, Southern 
Watch in Iraq, and Restore Hope in Somalia. 
Redesignation to Sea Control Squadron also 
occurred in 1992. 





During June/July 1993, the squadron 
flew over 500 sorties to enforce UN 
sanctions over Iraq. 


The ‘Dragonfires’ have long worna 
Viking ship motif (below left). This 
more current S-3B (below) proudly 
wears three squadron awards 
behind its cockpit. 

















Viking Operators 


VS-35 ‘Blue Wolves’ 


CVW-14, USS Abraham Lincoln (‘NK’) 


VS-35 (callsign WOLF) has one of the most 
interesting unit histories. Disestablished in 
1973 after five successful deployments, 
including two to Vietnam, VS-35 fell victim 
to budgetary constraints in two aborted 
attempts to reform as an S-3A squadron. 
The first occurred in 1976, when VS-35, 
then known as the ‘Boomerangs’, was 
established as a West Coast squadron. The 
unit was disestablished on 30 March 1977, 
however, due to a shortage of Viking- 
capable carriers on the West Coast. The 
squadron never received any of its Vikings. 
Another attempt occurred in 1987, with VS-35 
operating S-3As as part of the newly formed 
CVW-10. The squadron's only deployment 


was an EASTPAC work-up from 3 March 
1987 through 5 August 1987 aboard the 
USS Enterprise. Plans for a deployment 
aboard USS /ndependence (CV-62) were 
cancelled when the Navy decided to reduce 
the number of carrier air wings by one. 
The squadron was re-established as an 
S-3 Viking squadron on 4 April 1991, later 
becoming part of CVW-14 on the USS Carl 
Vinson (CVN-70) on 10 October 1991. 
Because no air wing was immediately 
available, the squadron was given the 
temporary tailcode designation ‘VS’. 
Transition to the S-3B occurred in 
September 1992, making VS-35 the air 
wing's premier platform for war-at-sea 





scenarios. During the squadron's 1995 
WESTPAC deployment, it flew more than 
2,300 hours and accumulated over 900 
arrested landings in support of Operations 
Desert Strike and Southern Watch. VS-35's 
current home is aboard the USS Lincoln 
(CVN-72). 


VS-35 ‘Blue Wolves’ is the most 
recently established US Navy S-3B 
Viking unit. It stood up only in 1991, 
after several attempts to reform the 
squadron as an S-3A operator. 





VS-38 ‘World Famous Red Griffins’ 
CVW-2, USS Constellation (‘NE’) 


The ‘Red Griffins’ (callsign GRIFFIN) trace 
their heritage to VC-892, a reserve unit, 
which was activated on 20 July 1950 in 
response to the Korean War, and 
redesignated as VS-892 in August 1950, 
then designated VS-38 in 1953. After 
receiving its S-3As in 1977, VS-38 made its 
maiden cruise in 1978 with CVW-14 aboard 
the USS Enterprise (CVN-65). After two 
cruises with CVW-9 aboard the 
Constellation, VS-37 was transferred to 
CVW-2, where it has remained. VS-38's 
1993 cruise marked the last S-3A squadron 
at sea. 

Seven ‘Red Griffins’ deployments with 
CVW-2 took place aboard the USS Ranger 
(CV-61), with one deployment taking the 
squadron into Desert Storm. On 18 January 





1991, an S-3A from VS-38 became the first 
Viking to launch a TALD in combat. Three 
days later, on 21 January 1991, another 
S-3A from VS-38 (BuNo. 160585) made the 
second such launch. The ‘Red Griffins’ 
were the only Viking squadron to see action 
in both theatres —the Red Sea and the 
Persian Gulf. 

The squadron began transitioning to the 
S-3B in July 1993. 


Established in 1950, the ‘Red 
Griffins’ current identity dates from 
1953. This CAG-bird S-3A (below) is 
seen in 1997, while this current- 
scheme CVW-2 S-3B (right) is seen 
onboard the Constellation. 











VQ-5 ‘Sea Shadows’ 


Fleet Air Reconnaissance Squadron (‘SS’) 


VQ-5 (callsign SHADOW) was originally 
established in NAS Agana, Guam in 1991, 
then moved to NAS North Island in 1994 to 
help reduce the overall cost of operating the 
VQ squadron. The squadron received its 
first ES-3As in 1992. Comprising eight 
ES-3As and one S-3B, the ‘Sea Shadows’ 
provide the Pacific Fleet air wings with 
organic Elint capabilities similar to those 
found in the larger EP-3 Orion and the Air 
Force's RC-135 Rivet Joint. Three ES-3A 
detachments are based at North Island and 
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serve the West Coast carriers. One 
detachment, VO-5 Det 5, is permanently 
forward-deployed in Japan with CVW-5. The 
first ES-3As deployed aboard the USS 
Independence in April 1993. All Shadows 
carry the 76x modex. 


VQ-5 was established on 15 April 
1991, as the first of the 
FAIRECONRON ES-3A squadrons. 
This Det C Shadow is seen onboard 
the Constellation in 1996. 





VS-41 ‘Shamrocks’ - Fleet Readiness Squadron (‘NJ’) 


Based at NAS North Island, VS-41 (callsign 
MISTY) has served as the sole FRS for the 
Viking community since VS-27 was 
disestablished in 1994. The ‘Shamrocks’ 
received their first S-3As in February 1974 
and transitioned to the ‘Bravo’ in 1990. The 


squadron routinely flies over 7,000 hours 
per year, training approximately 42 fleet 
pilots, 65 NFOs, and 29 USW Sensos, plus 
refreshers. This squadron shares its name 
with the now-disestablished USMC 
VMFA-333 ‘Shamrocks’. 





VS-41 is one of the best-publicised Viking units, as its permanent shore base 
at NAS North Island makes it the most accessible. This aircraft (above) 
wears a Safety ‘S’ in 1983. A more current S-B (below) is seen in May 1997, 


carrying an HDU. 








Above: VRC-50 was the 
operator of the short- 
lived US-3A COD planes. 


Above right: This S-3B 
was on strength with 
VX-1 in 1990, 





Right: This S-3B is one 
of those currentl; 
serving with NAWC-AD. 


Other S-3 Operators 


VRC-50 ‘Foo Dogs’ 


Fleet Logistics Support Squadron (‘RG’) 


Before their move to Anderson AFB, Guam, 
in 1992, the ‘Foo Dogs’ operated out of NAS 
Cubi Point in the Philippines. VRC-50 
operated five or six S-3s as COD aircraft, 
supporting carrier operations for the 
Seventh Fleet and WESTPAC. Four of the 
S-3s (157994, 157996, 157998 and 158868) 
were specially configured US-3A variants; 
two were modified S-3A (COD) (157995 and 


157997), From 23 June 1977 to 15 May 
1978, one US-3A deployed aboard the USS 
Kitty Hawk (CV-63). During Operation Desert 
Shield/Desert Storm, one US-3A (BuNo, 
157998, RG 712) was assigned to Diego 
Garcia to help supply ships operating in the 
Persian Gulf region, All of the ‘Foo Dogs’ 
US-3As have now been retired. 






Naval Air Warfare Center-Aircraft Division, 
NAS Patuxent River, Maryland 


NAWC operates four S-3Bs (BUNos 159728, 159770, 159743 and 160607) as part of its 
Naval Force Aircraft Test Squadron. 





VX-1 ‘Pioneers’ - Air Test and Evaluation Squadron, 
NAS Patuxent River, MD (‘JA’) 


VX-1 operates two S-3Bs, BuNos 160148 
and 160153, and is primarily responsible for 
testing modifications and improvements for 
the Navy's anti-submarine warfare air 


forces, On 17 September 1991, a 
detachment from VX-1 deployed aboard the 
USS Saratoga with the ES-3A for 
operational tests and evaluations. 


Reserve Unit 


CVWR-20, the Navy's Reserve Air Wing, 
has no S-3 squadron. When conducting 
exercises or ina crisis, a fleet squadron 
would join the wing. Personnel from the 
Reserve Squadron Augment Unit (SAU) 
provided augmentees to fleet squadrons for 


a short period during the mid-1980s in an 
effort to keep Reserve air crews current on 
aircraft which were not otherwise available 
for Reserve training. VS-0174 operated at 
NAS Cecil Field and VS-0294 operated at 
NAS North Island. A new SAU has now 
stood up at NAS North Island and is 
attached to the FRS. 





Disestablished Viking Squadrons 
VS-27 ‘Seawolfs’ - Fleet Readiness Squadron (‘AD’) 


One of the three VS squadrons to be 
eliminated as a part of the post-Cold War 
downsizing, the ‘Seawolfs’ (callsign WOLF) 
served as the East Coast Fleet 
Replacement Squadron from January 1987 
through its disestablishment in September 
1994, Derived from the VSSU, VS-27 
received its S-3Bs in 1987 and served as 
the initial S-3B FRS, later training crews for 
the ES-3A. Although the simulator facilities 
remained, the disestablishment of the 
squadron significantly reduced the number 
of shore billets for S-3B aircrew and 


maintenance personnel, as well as reducing 
the number of aircraft available for East 
Coast non-FRS training. 

An S-3B from VS-27, piloted by the 
squadron’s commanding officer, Captain 
Mark Kikta, had the distinction of 
performing the last trap and launch from the 
USS Saratoga (CV-60) on 23 June 1994. 
Captain Kikta (now a captain and the 
Commodore of SeaConWingLant) had 
previously served as air boss on the ‘Sara’. 
The squadron was disestablished on 30 
September 1994. 





VS-28 ‘Gamblers’ - CVW-6 (‘AE’) 


An Atlantic-based squadron, the ‘Gamblers’ 
(callsign GAMBLER) made their first cruise 
with the S-3A in CVW-6 aboard the USS 
America (CV-66) in April 1976. Originally, 
the squadron carried the 6xx modex, but 
adopted the more traditional VS 7xx in 
1982. The squadron transitioned to the S-3B 
in 1990 before its final deployment aboard 
the USS Forrestal (CV-59). Significant 
deployments included participation in the 
Iranian and Afghan crises in 1980-81, the 
Lebanon PLO evacuation in 1982, 


Operations Urgent Fury in Grenada and in 
Lebanon during 1983-84, Earnest Will in 
1988, and Provide Comfort in 1991. In 
1986, the squadron became the first to 
deploy an operational Mk 60 CAPTOR 
minefield using radar off-set mining. The 
‘Gamblers’ were disestablished along with 
the rest of CVW-6 in October 1992. At one 
time, the ‘Gamblers’ were known as the 
‘Hukkers’, The squadron was disestablished 
i A all 1992 at NAS Cecil Field, 
orida. 


VS-37 ‘Sawbucks’ - CVW-15 (‘NL’) 


VS-37 (callsign SAWBUCK) also originated 
from a reserve unit, VS-871, and was 
redesignated as VS-37 in 1953. VS-37 
initially deployed with CVW-9 aboard the 
USS Constellation (CV-64). Following 
deployments with CVW-2 aboard the USS 
Ranger (CV-61) in 1980-81 and with CVW-11 
aboard the USS Enterprise (CVN-65), the 
‘Sawbucks’ established their home with 
CVW-14, seeing deployments aboard the 
USS Constellation (CV-64) and the USS 
Independence (CV-62), 

During the squadron’s 1990 deployment, 
the ‘Sawbucks’ flew missions in support of 
Operation Desert Shield. These missions 
consisted of sea search, refuelling and 
surveillance. Unfortunately for VS-37, the 
carrier Independence withdrew from the 
region in late December 1990 and did not 
participate in any of the Desert Storm air 
strikes. 

After transitioning to the S-3B in 1992, 
the ‘Sawbucks’ participated in Operations 


Restore Hope and Southern Watch as part 
of their WESTPAC deployment. 

VS-37's 1993 cruise marked the first 
West Coast S-3B deployment. During early 
December that year, VS-37 achieved an S-3 
‘first’ by dispersing thousands of PsyOps 
leaflets over Somalia from specially 
configured sonobuoys. Later that month, 
the ‘Sawbucks’ and their air wing moved 
into the Persian Gulf region in response to a 
renewed Iraqi threat, flying ocean surface 
search and identification (SSC) and 
electronic intelligence (Elint) along the Iraqi 
border to search, identify and locate Iraqi 
electronic sites, VS-37's crews saw combat 
in January 1993’s USN/USAF and coalition 
strikes against Iraq. 

The ‘Sawbucks’ last deployment took 
place in 1994 with CVW-15 aboard the USS 
Kitty Hawk (CV-63) and included flying 
support for the 1994 Korean crisis. The 
squadron was disestablished on 31 March 
1995, at NAS North Island, 








Three USN Viking units have been disestablished since 1992. They are (from 
top to bottom) VS-27 ‘Seawolfs’, VS-28 ‘Gamblers’ and VS-37 ‘Sawbucks’. 
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Along with Tupolev’s ‘Backfire’, the MiG-25 ‘Foxbat’ became a 
great symbol of the Soviet Cold War threat. The ‘Foxbat’ was 
never the superfighter it was once believed to be, but it had, and 
has, a surprising mix of complex and effective systems in a simple 
yet very capable airframe. The large family of ‘Foxbat’ variants 
was followed by the MiG-31 ‘Foxhound’, a dedicated long-range 
interceptor; it had the misfortune to be born into the post-Cold 
War Russia and has thus died through lack of funding. 


oday, any member of the Western public 
1 with sufficient money to do so can pay 
for a backseat ride in one of the world’s 
most impressive military aircraft. Theoretically 
capable of exceeding Mach 3, and of flying to 
an altitude of more than 80,000 ft (24384 m), 
the MiG-25 is a potent performer; however, 
today it is something of an anachronism, surviving 
in service in relatively small numbers, and is 
widely considered to be at the end of its career. 
When the MiG-25 first appeared, it generated 
some panic among Western analysts, since it 
clearly represented a major technological leap in 
Soviet fighter development. The aircraft was 
extremely fast and many assumed that, as an 
interceptor, it would also have an astonishingly 
long range, a cutting-edge fire control system 
and a degree of agility. New aircraft taking 
shape on American drawing boards took 
account of the most pessimistic (and, as it turned 
out, wildly overestimated) guesses as to the 
MiG-25’s performance. This erroneous baseline 
was even extrapolated forward to assume that, in 
the 1970s, the Soviet threat might be represented 
by an even more impressive development of the 
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MiG-25, tentatively codenamed ‘Fearless’. 
No-one knew what the MiG-25 was really 
capable of (except in terms of airspeed, after 
recce aircraft operating from Egypt were tracked 
on radar). In this ‘information vacuum’ there 
was a natural tendency to assume the worst. 


The Belenko reassessment 

After Lieutenant Belenko defected to Japan in 
his early model MiG-25 ‘Foxbat-A’ in 1976, 
some Western analysts were astonished by what 
they saw as evidence of the type’s inadequacy 
and crudity. Belenko himself revealed that the 
MiG-25 had an in-service limiting Mach 
Number of 2.5, and that beyond Mach 2.8 there 
was a tendency for the engines to ‘accelerate out 
of control’, and to ‘overheat and burn up’. 
Reconnaissance ‘Foxbats’ tracked flying at Mach 
3.2 over Israel during the early 1970s reportedly 
needed to have their engines replaced after such 
flights, though both this speed and the engine 
problem were explicitly denied by Russian 
sources. Despite its massive internal fuel 
capacity, the original MiG-25 fighter variant had 
(according to Belenko) a typical operational 





Above: The imposing size and rough shape of the 
MiG-25 set it apart from other combat aircraft. 
The ‘Foxbat’ is built from a unique mix of steel, 
aluminium and titanium alloys that gives it the 
structural strength to survive in its high-speed, 
high-altitude operational environment - yet is 
simple enough to be maintained on a flight line, 
in the rain. 


radius of action of less than 200 miles (320 km), 
limiting it to a one-pass attack. Early Western 
assessments had estimated the range at 1,240 
miles (1995 km). Without external fuel the 
theoretical maximum ferry range was 1200 km 
(745 miles), though the service limit was a more 
modest 900 km (559 miles). Even the aircraft’s 
much-vaunted high-altitude performance was 
less impressive than had once been believed. 
With only two missiles underwing, the ‘Foxbat-A’ 
was limited to 24000 m (78,740 ft), or to 21000 m 
(68,900 ft) with four. Although the MiG-25 
could then fire its missiles in a ‘look-up’ mode, 
the weapons themselves were claimed to have 
been limited to an absolute altitude of 27000 m 
(88,580 ft) — said by some to be insufficient to 
cope with the highest-flying SR-71s. Moreover, 
the missiles were claimed to be too slow to 
catch an SR-71 at full throttle, and so were 
useless in a tailchase engagement, while the 
guidance system had problems coping with the 
very high closing speeds encountered in a head-on 
engagement. Nevertheless, despite the claimed 
low probability of success, the MiG-25 could 
theoretically cope with an SR-71 if everything 
went right. In the real world, MiG-25s did 
achieve lock-ons against SR-7 1s flying at opera- 
tional altitudes, and a lock-on was impossible 
unless the target was within range, and speed, 











altitude and g were within the necessary limits. 
The SR-71s were never fired upon, but only 
because rules of engagement never permitted it. 
The MiG-25’s deployment did effectively 
prevent the USAF from actually penetrating 
Soviet airspace on a routine basis. Although 
nominally a fighter, the MiG-25 was never 
really intended for fighter-versus-fighter combat 
and lacked agility. With full fuel in the wings, 
the pilot had to stick to a 2.2g limit, and even at 
low weight, the aircraft was limited to about 5g. 
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Above: This is a line-up of MiG-25RBTs, the last 
production version of the reconnaissance/strike 
‘Foxbat-Bs’. The RBT retained the camera fit of 
earlier MiG-25RBs, mounted on a downwards- 
sliding pallet in the nose. 


Seldom has an aircraft been assessed and 
reassessed more frequently than the MiG-25. 
What some saw as crudity others saw as positive 
features; e.g., where riveting was employed, the 
rivets were not countersunk, but they were used 
only in specific cases where they would not cause 
parasitic drag, and actually strengthened the 
structure. There were similar explanations 
behind other superficially archaic features. The 
‘primitive’ valve-driven RP-25 Smerch 
(Whirlwind) radar, for instance, had sufficient 
power (600 kW at peak power) to ‘burn 
through’ hostile jamming. The avionics system’s 
vacuum tubes represented the apex of that 
outmoded technology, and were more reliable 
and cheaper than contemporary transistors. 

A probably apocryphal story suggests that 
pilots were banned from turning on the radar 
until after take-off, and that when this stricture 
was disobeyed, the radar was powerful enough 
to kill rabbits sitting by the runway edge. The 
radar (known as ‘Fox Fire’ to NATO’s ASCC) 
was primitive, though, with virtually no look- 
down capability at targets flying below 500 m 
(1,640 ft) except over desert or a calm sea, due 
to ground clutter. The radar also had only 
limited range. The MiG-25P’s radar detection 
range was limited to about 100 km (62 miles) 
against a bomber-sized target, with automatic 








tracking at ranges inside 50 km (31 miles), and 
the radar scanned, an area of 120° in azimuth 
and 12° in elevation, centred about the aircraft’s 
centreline. This was relatively unimportant, 
though, since the emphasis placed on GCI 
control meant that the onboard radar was used 
only in the terminal stage of an intercept, when 
the MiG-25 would almost inevitably be below 
its target. The need was to be able to overcome 
jamming by the target, and this the radar 
achieved admirably. 

The basic reconnaissance version of the 
MiG-25 came in for similar criticism, based 
primarily on the fact that it had only optical 
cameras, with provision for a limited Elint 
package, while every SR-71 and U-2R was 
capable of accepting a much wider range of 
sensors, switching role by simply changing 
equipment in easily removable pallets or by 
changing whole noses. The MiG-25R philos- 
ophy was different, with a number of different 
single-sensor type variants. Some MiG-25s were 
equipped for photo reconnaissance (albeit with 
an Elint capability) while others were dedicated 
Elint or radar reconnaissance types (with a single 
vertical camera). These sub-variants would tend 
to operate together, in mixed squadrons. 
Moreover, all but the first reconnaissance 


Below: The two-seat MiG-25U ‘Foxbat-C’ was a 
highly valued type. Serving as trainers, 
familiarisation aircraft and weather recce ships, 
the two-seaters saw more flying hours than any 
other MiG-25 version. This is a MiG-25RU with 
its clean wing - the MiG-25PU had pylons. 


MiG-25 and MiG-31 variants 





Above: This photograph of Victor Belenko’s 
MiG-25P (‘Red 31’) at Hakodate is the best 
known ‘Foxbat’ image in the world, and a classic 
Cold War icon. In the face of extreme Soviet 
pressure, the dismantled MiG-25 was quickly 
flown out, aboard a USAF C-5 and JASDF C-1, 
and then shipped back to the USSR. 








‘Foxbats’ could carry bombs for use in the high- 
speed high-altitude bombing role, a capability 
not shared by their Western counterparts. 
Although an individual reconnaissance MiG 
airframe might not have the flexibility of a U-2R, 
a squadron would have. As an example of this, 
the 931st ORAP at Werneuchen in East Germany 
included a squadron of “Wild Weasel’ MiG-25BMs, 
and a reconnaissance squadron which included 
* three SLAR-equipped MiG-25s, five dedicated 
Elint platforms, one night photo-reconnaissance 
aircraft, and five aircraft capable of fulfilling 
photo-reconnaissance or Elint missions. 


Strength, simplicity, sophistication 

The aircraft could stand out in all weathers, 
operating from a flight line, and never needed 
cosseting in an air-conditioned hangar. The 
MiG-25 was extremely easy to maintain and 
service, demanding less specialised equipment 
and manpower than similar Western aircraft. 
There was provision for the extensive use of 
truck-mounted advanced automatic test equip- 
ment post-flight, which the ground crew 
needed only to plug in. Fighter versions of the 
MiG-25 have an autopilot datalinked to GCI 
stations, allowing fully automatic intercepts. The 
‘powerful onboard computer has also attracted 
praise from Western analysts. 

The MiG-25 is a uniquely Soviet aircraft, 
built to Soviet requirements and with the usual 
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Below: This MiG-25RBT is one of a handful 
operated by the Bulgarian air force, because the 
USSR had no similar assets of its own based in 
that region. The ‘Foxbats’ flew high-speed ‘race- 
track’ reconnaissance orbits near the border, but 
the confines of Bulgaria’s airspace eventually 
forced an end to their operations. 


mix of good and bad characteristics. Just as the 
USAF has found it hard to replace its specialised 
SR-71s, there are some roles for which the 
MiG-25 remains unmatched. Moreover, while 
the American SR-71 was undeniably a hotter 
and more impressive performer than the MiG-25, 
it was less conventional, and much more difficult 
to support and operate on a routine basis. 
Arguably the most impressive thing about the 
MiG-25 was that its extraordinary performance 
was obtained in a relatively conventional 
aircraft, one which was simple and cheap 
enough to be produced in very large numbers 
and to be exported. Interestingly, the only 
confirmed Iraqi air-to-air kill of the 1991 Gulf 
War was scored by a MiG-25, which downed a 
US Navy F/A-18 Hornet, and MiG-25 recon- 
naissance aircraft can still operate with impunity 
over many parts of the world. 

Moreover, the MiG-25 formed the basis of 
the two-seat MiG-31 interceptor, an aircraft 
whose excellence has been largely hidden by the 
present sad state of the PVO. The MiG-31 has 
been handicapped by lack of funds, and has 
picked up an undeserved reputation after a spate 
of accidents, all of which have been the direct 
result of a restriction in pilot flying hours. 
Production of the MiG-31 ‘Foxbat’ has now 
ceased, while procurement of the (probably 
inferior) Su-27PU (Su-30) has continued, 
thanks mainly to Sukhoi’s greater political clout. 





Although there is some argument as to the 
relevance and effectiveness of the MiG-25 and 
its derivatives today, there is no doubt as to its 
Cold War conception. 


‘Foxbat’ genesis 

When Francis Gary Powers’s U-2 was shot 
down by a SAM over Sverdlovsk on 1 May 
1960, the writing seemed to be on the wall for 
the idea that high-altitude performance could 
provide any immunity from interception. In 
fact, development of a further high-altitude 
reconnaissance aircraft was already well 
underway, and this (which became the SR-71) 
proved that reduced radar cross-section and very 
high speed capability, combined with high- 
altitude performance, could be sufficient to 
overcome the SAM threat. It was calculated that 
an aircraft flying at Mach 3.5 above 65,000 ft 
(19812 m) could not be intercepted, while a 
Mach 3.2 aircraft could only be intercepted 
below 80,000 ft (24384 m). Even then an SA-2 
would have a ground range of only about 10 miles 
(16 km), and could probably be defeated in the 
terminal phase by energetic manoeuvring. 

An SR-71-type threat had to be countered. 
More than security of secret installations or 
national pride was at stake. A bomber version of 
the Blackbird could not be ruled out (and it 
later emerged that such a variant, the B-12, 
reached an advanced stage), and an interceptor 
would clearly have to be developed to cope 
with the threat. Meanwhile, even in the USA, 
the assumption was made that an SR-71/B-12- 
type capability could be developed by the enemy, 
and the YF-12 interceptor was developed. 
Moreover, the USSR’s own reconnaissance 
aircraft faced a similar SAM threat to those of 
the USA, and it was realised that a very high- 
speed, high-altitude platform could function in 
the reconnaissance and interceptor roles. 

It would be an over-simplification to suggest 
that the MiG-25 was no more than a panic 
response to the SR-71 or its precursors. 
Development of what became the MiG-25 
began four years before the A-12 first flew in 
1962, and two years before Russia became 
aware that the A-12/SR-71 programme was 
underway. In fact, the driving force behind the 
MiG-25 was initially the development of the 
Convair B-58 supersonic bomber, and the 
various even more advanced bomber projects 
known to be taking shape on American, British 
and French drawing boards. Knowledge of the 


trisonic XB-70 Valkyrie had a major influence 
on the MiG-25 programme, of course, since the 
new Soviet fighter suddenly had to be able to 
deal with a Mach 3 target — rather than a B-58 
flying at a mere Mach 2. 

For many years, the Soviet air defence organ- 
isation, the IA-PVO (Troops of the Air 
Defence), was something of a poor relation 
within the Soviet air forces. The technology did 
not exist to produce a comprehensive and inte- 
grated air defence system for the entire USSR, 
and the network of S-25 SAMs and manned 
interceptors was used mainly for the point 
defence of specific cities and major military 
installations. 

The success of the S-75 (SA-2) against 
Powers’s U-2 led to the dominance of the 
SAM, and a number of longer-ranged, more 
heavily armed interceptor projects were terminated. 
In the USSR the idea that all manned fighters 
were obsolete never fully took hold, and fighter 
development continued. This resulted in the 
deployment of the huge Tupolev Tu-128, 
significant mainly for its 2500-km (1,553-mile) 
range, its long-range missile armament and long- 
range radar. While the Tu-128 clearly represented 


The MiG-25RBF ‘Foxbat-D’, which appeared in 
the early 1980s, had two small dielectric antenna 
panels on the underside of the nose instead of 
camera ports. RBKs were converted to RBFs at 
WS maintenance facilities. This example is 
carrying the massive 5280-litre (1,161-Imp gal) 
ventral fuel tank, unique to the ‘Foxbat’. 


a superb defence against aircraft like the B-52, 
its relatively slow speed (1665 km/h; 1,000 mph) 
was not sufficient for it to be terribly effective 
against aircraft like the B-58 Hustler or A-5 
Vigilante. The Mikoyan OKB began serious 
work on heavy, long-range, very high-perfor- 
mance interceptors during the late 1950s, 
initially scaling up its successful MiG-21 config- 
uration to produce the various ‘big MiGs’ — the 
I-75, Ye-150 and Ye-152. Though unsuccessful, 
these types played a crucial role in exploring the 
high-speed high-altitude regime, in developing 
the concept which lay behind the MiG-25, and 
even in encouraging the development of suitable 
weapons and avionics systems. The MiG-25 
represented a major leap forward even from 
these advanced aircraft, however, and 
Mikoyan’s decision to proceed with the project 
was seen by some within the bureau as being 
akin to picking up a poisoned chalice. The 
decision prompted something of a schism in the 
highest levels of the OKB, leading to the 
resignation of Anatoly Brunov. As a result, the 
ailing Gurevich took his place, and the MiG-25 
became the last true MiG, worked on by both 
of the bureau’s founders. 


The Ye-155 prototypes 

Always sensitive to charges of ‘copying’ 
Western designs, official historians maintain that 
the Ye-155 configuration was a ‘clean sheet of 
paper’ design, though there are persistent reports 
that the project began life after the 1959 Paris 


The MiG-25RBF was the final development of the 
camera/Elint-equipped MiG-25RBs and was 
based on the MiG-25RBK. The RBF had no 
provision for cameras, replacing them with the 
Shar-25 (Balloon-25) Elint system. 


air show, when Artyom Mikoyan instructed his 
then-chief designer, Seletskii, to produce an 
interceptor “along the lines of the Vigilante.” In 
fact, the preliminary design department under 
Rostislav Belyakov (later general designer of the 
OKB, and the man credited with designing the 
MiG-29) produced three quite different config- 
urations, one with engines staggered vertically, 
one with tandem engines (the front engine 
exhausting amidships) and one with side-by-side 
engines. The team also explored the use of 
variable-geometry wings, and the provision of 
lift-jets for STOL operation. Some configurations 
had two crew, usually in tandem. 

The directive issued by the Council of 
Ministers and the Central Committee in 
February 1961 ordered Mikoyan to develop the 
Ye-155P (Perekhvatchik — radar-directed) as an 
interceptor and the Ye-155R (Razvedchik) for 
reconnaissance. MiG’s designs were always 
intended to be multi-role aircraft. 

Another directive was issued by the Council 
of Ministers and the Central Committee in early 
1962, outlining in some detail the operational 
requirements, authorising prototype construction 
and laying down the expected test and construction 
schedules. Even before work on the prototype 
began, a relatively large number of testbed 





aircraft were flying with elements of the MiG-25’s 
intended equipment fit. The R15B-300 
engine’s immediate predecessor had clocked up 
considerable flight time (as the R15-300 and 
R15F-300) in the Ye-150, Ye-152 and Ye-152M, 
including flight at high speeds and high altitudes, 
while the definitive R15B-300 was extensively 
tested below a Tu-16LL. Meanwhile, a MiG-21 
served as a testbed for the Polyot navigation 
system. The programme was also supported by a 
small fleet of converted airliner types. One of 
the Tu-110 prototypes served as a testbed for 
the R-40 missile’s semi-active radar homing 
guidance system, while a Tu-104 tested the 
Smerch-A (ASCC ‘Fox Fire’) radar, its new 
pointed nose gaining it the nickname ‘Buratino’ 
(Pinocchio). Two more Tu-104s flew with the 
main computer, the Anis INS, the Tropic and 
Peleng navigation complexes and the Strela 
Doppler. 

Meanwhile, the GAZ-21 aircraft factory at 
Gorkii (now Nizhny Novgorod) prepared for 
production, gaining new equipment for 
working with the new materials to be used in 
the production of the MiG-25, and refining 
production techniques and processes. The 


prototype aircraft took shape in the OKB’s own 
workshops, which were known as the Zenit 
Machinery Works, in an attempt to maintain 
security and secrecy. The Gorkii factory eventually 
built 1,186 MiG-25s between 1969 and 1984, 
with production peaking at a rate of 100 per 
month. Interceptor production for the VVS and 
PVO ceased in 1979, when the MiG-31 entered 
production. Thereafter, small-scale fighter 
production continued for export, while produc- 
tion of reconnaissance versions also continued. 
Four more ‘Foxbats’ were built in the OKB’s 
own workshops, bringing the total production 
to 1,190. 


The essential powerplant 

The definitive Ye-155 was designed around 
the only available engine — the Tumanskii 
R15B-300, derived (but extensively redesigned) 
from a powerplant designed for use in a UAV. 
There were other suitable engines but they were 
still on the drawing board, or were earmarked 
for other applications. The engine designers 
quickly replaced the simple hydromechanical 
fuel metering valve of the UAV engine (opti- 
mised to keep the engine at constant power) 








These ‘Foxbat-Ds’ are seen at a Russian Arctic 
base, in June 1994. Serviceability levels of the 
MiG-25 fleet are questionable, though, today, the 
reconnaissance variants are bound to be more 
prized than the interceptors. 


with a fully variable electronic fuel control unit 
(the first on a Soviet combat aircraft), and 
provided an adjustable-area nozzle for the after- 
burner. The afterburner was probably the largest 
augmentor ever produced up to that time, and 
required 12 actuating rams. Modifications were 
made to the compressor and combustion 
chamber. The engine was never as robust as 
engines designed from scratch for manned 
aircraft applications, and early MiG-25s entered 
service with engines certificated for a 150-hour 
life. The earliest R15B-300s were even less 
durable, with a quoted life of 25 hours; it was 
eventually extended to 750 hours. 

The definitive R15BD-300 is a single-shaft 
axial-flow turbojet, with annular combustion 


This Swedish air force photo of a MiG-25BM over 
the Baltic harks back to the days when ‘Foxbats’ 
were regular photo subjects for Flygvapnet 
Drakens and Viggens. Today intercepts of 
Russian aircraft are virtually nil. 
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ss SS Kh-58 (AS-11 ‘Kilter’) 
The Kh-58 was the first Soviet-developed anti-radiation missile that could be easily carried on an aircraft 

; smaller than the Tu-16 or Tu-22. The Kh-58 was designed for tactical aircraft and was incorporated into 
ECM adaptations ——~; ‘ MiG-25 design concepts from an early stage (the same is true also for the MiG-31). The Kh-58 has a launch 
The MiG-25BM had an weight of 640 kg (1,410 Ib), is 4.80 m (15.75 ft) in length and 38 cm (15 in) in diameter. The warhead is 
extended nose to understood to be a 150-kg (330-lb) HE blast/fragmentation unit, and some sources have suggested that a 
house its new EW and Ze small nuclear warhead can be fitted. The Kh-58 uses intertial mid-course guidance and then passive radar- 
emitter detector homing. It has an estimated maximum range of 70 km (44 miles) from low altitude, and up to 150 km 


systems. It had an (93 miles) from high altitude. 
antenna fit that 


somewhat resembled 
the MiG-25RBK. 















MiG-25BM ‘Foxbat-F’ 


The MiG-25BM (Izdelye 02M) 
‘Foxbat-F’ was developed 
specifically with the European 
theatre in mind. It was the ‘Wild 
Weasel’ defence suppression 
MiG-25, specially developed to 
carry the Kh-58 (AS-11 ‘Kilter’) anti- 
radiation missile. The prototype (a 
rebuilt MiG-25RBV) first flew in 
1976, but introduction into service 
was slow. MiG-25BM production 
lasted from 1982 to 1985, and 
fewer than 100 were built. 





‘Wild Weasel’ ‘Foxbats’ 
Though the high-speed and high-altitude performance of the MiG-25 offered it 
considerable protection from SAMs, an air defence suppression version was 












a developed to make doubly sure. It was a fast attack aircraft, very difficult to engage 
Camouflage measures [> = and shoot down. Initial designs such as the Ye-155K and the MiG-25RB-derived 
To disguise the true role (and revised "gaa MiG-25B were not followed through. Instead, the all-new MiG-25BM dedicated SEAD 
mission fit) of the MiG-25BM, service — version appeared. The MiG-25BM (and its associated weapon system the Kh-58) had 
aircraft wore false grey-painted radomes a a troubled development period and only entered service in 1988, several years after 
in an attempt to resemble the MiG-25PD production had actually ended. 


interceptor. The MiG-25BM lacks the 
ogival radome of the MiG-25PD and has 
a distinctive triangular ‘bump’ under its 
more pointed nose. 





chambers, a single-stage turbine and a three- 
position ejector. The engine was rated at 73.33 kN 
(16,534 lb st) in dry power, or 109.83 kN 
(24,691 Ib st) with full augmentation. Maximum 
exhaust gas temperature was 820°C (1,510°F) in 
flight, or 20°C lower on start-up. Each engine 
had a separate fire indication system, with ionisa- 
tion sensors and separate CFC fire extinguishers. 

The engines were mounted side-by-side in 
the rear fuselage, but were separated by a longi- 
tudinal firewall. Their mountings were attached 
to fuselage bulkheads 10 and 11. The engines 
were mounted rotated through 13°, so that the 
underslung accessory gearboxes were canted 
outboard, away from each other. The engine 
nozzles are so close together that they would 
have overlapped if the three innermost nozzle 
segments had not been removed to allow the 
installation of a narrow boat-tail fairing which 
incorporated the mounting for the tailcone and 
brake chute compartment. 

Advanced systems provide electrical and 
hydraulic power, pressurisation and air conditioning. 
Early model MiG-25s had a single-phase AC 
system, but later aircraft had a three-phase 
system with two circuits supplied by engine- 
driven SGK-11/1.5KIS-M 200-215-V (400-Hz) 
generators. DC power (28-Volt) was provided 
in separate circuits by two GSR-12KIS generators 
and 15SCS-45B silver-zinc batteries. The MiG-25 
had two independent hydraulic systems, one 
(the booster system) powering one cylinder of 
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each of the flight control boosters, and the 
emergency wheel brakes. The general system 
supplied the second cylinder of each flight 
control booster, and also operated the landing 
gear, flaps, airbrakes, normal wheel braking, air 
intakes, emergency landing gear retraction and 
nosewheel steering, together with some other 
minor services. The booster system contained 
30 litres (6.6 Imp gal) of silicon-based hydraulic 
fluid, with 53 litres (11.7 Imp gal) in the general 
system. The systems were powered by engine- 
driven rotary-piston, variable discharge pumps 
at between 2,570 and 3,000 psi (180-210 
kg/cm’). Each system was powered by two 
pumps, one driven by each engine. The air 
conditioning system used bleed air from the 
engine compressors at 16 psi (1.2 kg/cm’) 
cooled from 400°C (750°F) and fed either to 





Left and below: A handful 
of MiG-25s based in East 
Germany (like some 
Sukhoi Su-25 ‘Frogfoots’ 
also) wore a rough 
camouflage pattern 
referred to, in the West at 
least, as an ‘Afghanistan 
scheme’. The ‘Foxbat’ saw 
little or no action in 
Afghanistan. This 
MiG-25RBK (left) is seen 
at Werneuchen, in April 
1991. This MiG-25RBS 
(below) is now active at 
Akhtubinsk, the Russian 
air force operational trials 
base. 





the cockpit sub-system or to the avionics bay 
sub-system before being further cooled. The 
cockpit air conditioning system uses 240 kg 
(530 Ib) of air per hour, at -7°C (20°F), with the 
avionics bay taking 560 kg (1,234 Ib) per hour 
at -20°C (-4°F). Cockpit temperature can easily 
be maintained at 20°C (68°F). 

For the Ye-155, Mikoyan Gurevich abandoned 
the traditional nose-mounted ‘pitot’ intake that 
had been a hallmark of the bureau’s earlier 
fighters. This made it easier to accommodate a 
large search radar, and allowed the fuselage 
length to be kept shorter. Instead, the engines 
were ‘fed’ by individual rectangular intakes 
mounted on the fuselage sides, sharply raked 
and fitted with moveable ramps to control 
shock wave formation and regulate airflow into 
the engines. Each intake duct also incorporated 


Above: The MiG-25’s brake chute is housed ina 
bullet-shaped canister between the two engines. 
The fairing is made from Tekstolit, a cheap resin- 
based composite material, like Bakelite. The 
chute is activated on touch-down, by a sensor in 
the port ventral fin. 


Right: ‘Foxbat’ pilots typically wear a Gsh-6 
pressure helmet with a VKK-6M full pressure 
suit, for high-altitude operations. They can also 
be kitted out with a VMSK-2M/4 immersion suit, 
ASZh-58 lifejacket or Komplekt-L NBC suit. 


a water/methanol injection system ‘tree’, which 
could spray water/methanol directly into the 
compressed air (reducing its temperature and 
volume) before reaching the compressor face, 
and thereby increasing mass flow while holding 
down turbine temperatures. 

The fuselage was a one-piece monocoque 
structure built up around 14 main bulkheads 
(No. 1 level with the leading edge of the wind- 
screen, back to Nos 13 and 14 supporting the 
stabilator mountings) with frames and stringers. 
Lower longerons and beams added further 
strength and rigidity. The pressurised cockpit 
and avionics bay sat one atop the other between 
bulkheads 1 and 2. The centre fuselage between 
bulkheads 3 and 12 was one enormous fuel 
tank, which formed the main load-bearing part 
of the fuselage. A welded steel (SN-3, VNS-2, 
VNS-4, and VNS-5 alloys) structure, this tank 
carried more than 10 tonnes (9.8 tons) of fuel 
and was augmented by integral tankage in the 
wings. Total fuel capacity was 17760 litres 
(3,906 Imp gal). This included 2810 litres (618 
Imp gal) in the first fuselage tank, 3220 litres 
(708 Imp gal) in the second, 3060 litres (673 
Imp gal) in the third, 2340 litres (514 Imp gal) 
in the fourth, 2370 litres (521 Imp gal) in the 
fifth, and 730 litres (160 Imp gal) in the sixth. 
Front wing tanks held 550 litres (120 Imp gal) 
each, with 1910 litres (420 Imp gal) each in the 
rear wing tanks. An accumulator tank held a 
further 150 litres (33 Imp gal), and fuel lines 
accounted for another 40 litres (8.7 Imp gal). 
The reconnaissance aircraft also had fin tanks, 
each holding 600 litres (132 Imp gal). 

This tankage amounted to a 14570-kg 
(32,120-lb) fuel load for the interceptors, and 
15000 kg (33,068 lb) for the reconnaissance 
versions. A very high fuel fraction was essential 


MiG-25 and MiG-31 variants 


if the aircraft was to be able to sustain supersonic 
flight for any reasonably prolonged period. 
Single-point pressure refuelling was incorporated. 

The MiG-25 made extensive use of steel in 
its construction, since kinetic heating at high 
speed forbade the use of conventional 
aluminium alloys. A MiG-19 flying at Mach 1.3 
in air at O°C (32°F) would experience skin friction 
which could increase the nose temperature to 
72°C (161°F), while a MiG-21 flying at Mach 
2.05 in similar conditions might reach 107°C 
(225°F) around the nose. Conventional 
Duralumin could withstand 130°C (266°F), but 
calculations indicated that a Mach 3 aircraft 
could easily experience 300°C (572°F). There 
was little experience of using titanium (which 
was in any case prohibitively expensive, prone 
to cracking and notoriously difficult to work), 
and the use of fuel-cooled aluminium structures 
would have required the extensive use of heat- 
resistant sealants, which would again have repre- 
sented something of a ‘leap in the dark’ in the 


USSR. Moreover, the Soviet aerospace industry 
was suffering from a shortage of skilled riveters, 
while workers skilled in welding were plentiful. 
Steel was cheap and simple to work with, and 
could be welded (making production easier and 
cheaper). The material confounded the expectations 
of pessimists, who believed that steel structures 
would be too prone to crystallisation and stress- 
cracking. Soviet metallurgists developed new 
high-strength, heat-resistant steel alloys, which 
were used with conspicuous success. 

In the end, some 80 per cent of the MiG-25 
airframe was of steel construction (SN-3, VL-1, 
VNS-2, VNS-5, EI-703, and EI-878 alloys), 
with titanium alloys (OT4-1) accounting for 
another 8 per cent, and 11 per cent being of 
heat-resistant D19T aluminium alloy. The 
engine bays each incorporated heat shields 
coated with a 30-micron layer of silver (5 kg/11 Ib 
per aircraft), which absorbed 5 per cent of the 
heat and represented a more cost-effective solution 
than gold or rhodium, though these metals were 
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tested. Fifty per cent of assembly was by argon 
arc welding (more than 1,400,000 spot welds), 
25 per cent by bead welding (3960 m/ 
13,000 ft), 1.5 per cent by fusion or inert gas 
welding, and 23.5 per cent by conventional 
bolts and rivets. 

In almost every area, conventional materials 
proved inadequate in the extraordinary range of 
conditions in which the MiG-25 would operate. 
Conventional hydraulic fluid decomposed (or 
boiled) at very high temperatures, while acrylic 
plastics used for conventional cockpit canopies, 
normal tyre rubber, and a host of other routine 
materials had to be replaced or modified. At full 
speed, the MiG-25’s canopy actually becomes 
far too hot to touch, a graphic illustration of the 
kinetic heat generated. 

Such high temperatures demanded advanced 
cooling equipment as well as high temperature 
materials, of course. The MiG-25 was therefore 
generously provided with heat exchangers, 
turbine coolers and refrigeration units. 


Wing and fuselage layout 

The trapezoidal wing had a compound sweep 
leading edge, with 42° 30’ at the wingroot, and 
41° outboard on the interceptors, and a constant 
sweep of 41° 02’ on the reconnaissance variants. 
The wing had a straight trailing edge, and was 
optimised for low drag between Mach 2 and 
Mach 3. Relatively light, yet stiff, the wing 
incorporated a significant quantity of fuel 
tankage. It was built up around a conventional 
box structure, with two main spars attached to 
the No. 7 and No. 9 bulkheads, a front spar 
attached to the No. 6B frame, and two rear 
spars attached to bulkheads Nos 10 and 11. The 
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wing had inboard plain flaps, with two-section 
ailerons outboard, and with a fixed titanium 
leading edge housing fuel lines and cable runs. 
The flaps and ailerons were of Duralumin 
construction, with honeycomb cores. On early 
aircraft, the flaps were blown to improve take-off 
performance and to reduce landing speeds. Like 
many Soviet combat aircraft, the MiG-25 had 
two chord-wise fences above each wing, the 
inboard fence stretching across virtually the 
whole chord at the aileron/flap junction, with a 
smaller fence level with the junction between 
the twin aileron sections. Airbrakes were located 
above and below the rear fuselage, while an 
abbreviated tailcone between the engine nozzles 
housed a brake parachute (or more commonly 
after 1977, a pair of brake chutes with a total 
combined area of 50 m’/538 sq ft, since a single 
chute of sufficient area would have ‘scuffed’ 
along the runway). 

Being shoulder-mounted above the lateral 
intakes and intake ducts, the wing gave 
adequate ground clearance for the carriage of 
very large underwing stores. This in turn 
dictated that the hydraulically actuated main 
undercarriage units be located in the fuselage, 
since a wing-mounted undercarriage would 
have required impractically long oleos. 
Complicating the designers’ task was the need 
to provide the aircraft with a relatively wide 
track. In the end, the single-wheel main under- 
carriage units were made to retract forward, and 
were stowed vertically in the side walls of the 
intake ducts. The twin nosewheels also retracted 
forward, to stow below the cockpit. All three 
undercarriage units were fitted with pneumatically- 
actuated anti-lock brakes, while the pneumatic 





The MiG-31 ‘Foxhound’ has obvious MiG-25 roots 
but is a bulkier - and far more capable - 
interceptor. With its phased array radar and 
warload of long-range R-33 missiles, the 
‘Foxhound’ is a formidable air defender. 


system (actually three independent sub-systems) 
provided emergency undercarriage extension 
and emergency intake actuation, plus power for 
brake chute actuation, canopy de-icing (which 
used ethyl alcohol), pressurising avionics and 
equipment bays, and fuel dumping. The steerable 
nosewheel had two turn limits for taxiing or for 
high-speed taxiing, take-off and landing. 

The Ye-155 was initially designed with a 
conventional tail unit, with a single central 
tailfin, though it was realised that a single fin 
would have to be disproportionately large if it 
were to provide adequate longitudinal stability. 
The single fin was soon replaced by modestly 
canted (11°) twin tailfins, widely spaced on the 
upper ‘corners’ of the rear fuselage. They 
differed from one another and were not inter- 
changeable. Interestingly, while the MiG-25 
went from a Vigilante-style single fin to twin 
fins, the A-5 itself had originally been drawn up 
with twin fins. Initially, the MiG-25’s tailfins 
were augmented by finlets on the wingtips, and 
by huge ventral fins under the fuselage. The 
tailfins each had a single-piece rudder actuated 
(like the other flying controls) by irreversible 
twin-cylinder boosters. Each booster was simul- 
taneously fed by both hydraulic systems, one 
system going to each cylinder. The horizontal 
tail surfaces consisted of massive slab tailerons, 
whose leading edges were swept at 50°. 

The original MiG-25 was originally designed 
for the interceptor and reconnaissance roles, and 
was subsequently adapted for the SEAD role. 
Variants are divided into these three role-based 
families, with a separate section detailing the 
distinct family of MiG-31 variants and precursors. 
The MiG-31 was based on the aerodynamic 
configuration of the MiG-25, but featured a 
new structure, systems, avionics and engines, 
and was a much later aircraft optimised to meet 
the threat posed by air-launched cruise missiles. 
The MiG-31 brought the MiG-25 right up to 
date, and the type’s present moribund status 
reflects the political and economic realities of 
the new Russia, rather than any shortcoming of 
the aircraft itself. Jon Lake 


Left: This is one of the follow-on production batch 
of improved MiG-31B/BS ‘Foxhounds’, fitted with 
a retractable refuelling probe. The MiG-31B/BS 
also has a superior avionics and radar fit. 


Right: ‘White 903’ is a bureau-owned MiG-31 
which has worn the blue and white scheme 
applied to several demonstrator ‘Foxhounds’. 
This aircraft may well have been involved in the 
MiG-31E export version programme. 












MiG-25 and MiG-31 Variants 





Prototypes and early projects 


Unbuilt projects 


While Mikoyan’s preliminary design 
department struggled to define a 
configuration for the bureau's new fighter, a 
huge number of designs were examined 
and discarded before the definitive 
configuration was finalised. The Ye-155 had 
the misfortune to be born as attention was 
being focused on the need for STOL 
capability in tactical aircraft, and as a result 
swing-wing and lift-jet variants of the 
Ye-155 were briefly examined. The Ye-155R 
(VG) featured swing wings very much like 
those fitted to the General Dynamics F-111, 
merging with the horizontal tail when fully 
swept to form a virtual Delta. The aircraft 
was envisaged as a two-seater, but the 
weight penalties of the new wing and 
second cockpit were unacceptable, making 
the type’s enhanced low-speed 
manoeuvrability and short take-off distance 
unaffordable luxuries. The Ye-155R (lift-jet) 
was no more successful, but for the record 
featured Rybinsk (Koliesov) RD36-35 lift-jets 
staggered (starboard slightly forward) on 
each side of the spine. The lift-jets imposed 
an unacceptable weight and range penalty, 
since they took up space otherwise 
allocated for precious fuel. All early 
reconnaissance projects were envisaged as 
two-seaters, though their profile was almost 
identical to that of the MiG-25RB as built. 
This was because the navigator sat 
submerged in the forward fuselage in front 
of the pilot, with no view of the outside 
world except through a pair of small side 
windows and via a sighting periscope. 

The basic Ye-155R was to be optimised 
for high-altitude reconnaissance, using 
speed and altitude to keep it safe from 
enemy defences. To fulfil a medium-altitude 
reconnaissance role, it was believed that 
unmanned drones would have to be used. 
To carry such a drone, the preliminary 
design department drew up the Ye-155RD. 
It would have carried an RPV which was to 
have been configured with either cameras, 
night cameras, LLTV or SLAR, and which 
could have transmitted information back to 
the mother ship, which itself had photo- 
reconnaissance and Elint capabilities. 


More frighteningly, the aircraft was seen 
as a potential strategic missile carrier. The 
Ye-155N (Nostee/— mother ship) defined in 


Above: The Ye-155R was a lift-jet- 


1961 was developed in parallel with the 
Ye-155RD but was soon abandoned. Further 
cruise missile-carrying studies were made 
almost 20 years later, during the late 1970s. 
Despite its inherent unsuitability for low- 
level operations, the Ye-155 was even 
examined as a potential low-altitude fighter- 
bomber, under the designation Ye-155Sh, 
and as a dual-role fighter-bomber/tactical 
reconnaissance aircraft as the Ye-155ShR. 





Below: A five- to seven-seat supersonic 


equipped STOVL version of the initial jet transport was the most 


Ye-155 design. It was not compatible 


with the mission requirements. 


extraordinary of all the proposed 


Ye-155 designs. 





Between 1963 and 1965, Mikoyan 
studied a five/seven-passenger supersonic 
business jet (or urgent cargo) derivative of 
the Ye-155. It was designed to operate from 
unpaved runways and had an extended, 
widened forward fuselage and a 
conventional enclosed cockpit. The final 
configuration had six single seats in line 
abreast, with an aisle and an entry door 
forward on the port side, immediately aft of 
the cockpit. The aircraft had four-wheeled 
main undercarriage bogies and was 
designed to cruise at Mach 2.35, and had 
sufficient fuel for a range of about 3000 km 
(1,875 miles). 





Above: The swing-wing Ye-155R 
reconnaissance concept would have 
had a navigator’s station in the 
nose (note small windows). 





Ye-155R prototypes 


The reconnaissance prototype (Ye-155R-1) 
emerged before the first interceptor. Built in 
Mikoyan's own workshops, the aircraft was 
trucked from Moscow to Zhukhovskii in 
December 1963, where it eventually made 
its maiden flight on 6 March 1964, in the 
hands of Alexander Fedotov. The prototype 
had an aerodynamically correct 
reconnaissance nose, but this was empty of 
operational equipment. Ballast and test 
instrumentation also replaced the ECM 
equipment, navigation suite, and even the 
HF radio. The aircraft had a wing with no 
incidence and no anhedral, instead having a 
600-litre (132-Imp gal) fuel tank on each 
wingtip. 

The flight test programme revealed 
lateral instability at transonic speeds, with a 
tendency for the aircraft to make an 
uncommanded roll which could not be 
countered even with full aileron deflection. 
Fuel sloshing back and forth in the wingtip 
tanks caused excessive vibration to the 
wing, while stability was inadequate at 
maximum speed, afterburners tended to 
blow out, and the intakes suffered from 
turbulence at high Mach numbers and high 
angles of attack. The ventral fins tended to 
scrape the runway, and were soon reduced 
in depth. The wing was redesigned with 2° 
of incidence and 5° of anhedral, but the 
anhedral was not introduced immediately, 
and many early pre-production aircraft flew 
with distinctive triangular endplate fins 
instead. 

The second prototype was built without 
wingtip tanks (which were removed from 
the first aircraft) and incorporated various 
minor modifications. The second aircraft 
may have been the first with the slab 
tailplane modified to be capable of 
differential operation at high speeds, for roll 
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MiG Ye-155R-1 


No mission-specific sensors/avionics 


600-litre (132-Imp gal) wingtip fuel tanks, with ventral fins; 
also served as anti-flutter bodies ia 






Smaller fins than on production versions, with squared-off tips 
No yaw dampers fitted to rudders ae 






































Provision for pitch-control canards added to 


engine intakes, but never used 


control. By the end of the prototypes’ flight 
test programme, the only major problem 
still to be addressed was that conventional 
paint, hitherto used without any problems, 
tended to blacken and blister at very high 
speeds reached by the Ye-155R. 

With the factory tests completed (after 
some 200 flights), the next step was State 
Acceptance Tests, for which a larger 
number of more fully equipped aircraft 
would be required. Accordingly, four pre- 
production aircraft were ordered. 














R15B-300 turbojets 








Left and below: The 
Ye-155R-1 wore a 
four-digit ‘tactical’ 
code (‘Red 1155’), 
reflecting its status 
as the first Ye-155. 
It is seen here at 
Zhukhovshkii, fitted 
with the large tip 
tanks that were 
later removed after 
stability problems. 





Ye-155R pre-production 


With the OKB's own workshops busy 
building the MiG-23-01 and MiG-23-11 
‘Flogger’ prototypes, it was left to the Gorkii 
factory to produce the pre-production 
reconnaissance ‘Foxbats’. This caused 
some disruption, but did ease the transition 
to full-scale MiG-25 production. 

The first pre-production MiG-25 was 
Ye-155R-3, which differed from the 
reconnaissance prototypes primarily in 
having a full daylight camera and a broadly 
representative avionics fit, rather than an 
aerodynamically representative nose. The 
nose structure was revised slightly to 
accommodate real equipment. The aircraft 
carried A-72 and A-70M cameras in oblique 
or vertical mounts, together with an A/E-10 
topographic camera and SRS-4A 
(centimetric and decimetre wave radar) or 
SRS-4B Elint packs. 

Avionics fitted included a Polyot 1L INS, 
Strela Doppler, and Orbita computer, 
together with a Peleng S navigation system. 
The aircraft also featured 2° of incidence on 
the wing, while the distinctive wingtip tanks 
and finlets were replaced by slender fairings 
incorporating anti-flutter weights. The 
tailfins were increased in height and had 
angled tips, with tail-mounted antennas 
relocated accordingly. Finally (like all but the 
first production interceptor aircraft), 
Ye-155R-3 had provision for a huge 
5300-litre (1,165-Imp gal) ventral fuel tank 
which stretched from the nosewheel back 
to the jetpipes. 

The second of the pre-production batch, 
Ye-155R-4, was representative of the 
intended production standard, and had the 
full avionics and navigation system. The 




















Mikoyan built two prototypes of the fighter 
‘Foxbat’, both based on the airframe 
standard of the Ye-155R-3, with tall tails 
and 2° incidence wing. The aircraft featured 
a new ogival nose radome, designed to 
accommodate the Smerch-A radar, though 
on the prototypes this housed test 
instrumentation and ballast. The P- 
designation suffix indicated Perekhvatchik, 
or interceptor. The first prototype had only 
two underwing pylons (outboard), each 
carrying a red-painted dummy K-40 missile. 
A datalink antenna (for telemetry) was fitted 
below the forward fuselage. The Ye-155P-1 
made its maiden flight in the hands of Piotr 
Ostapenk, on 9 September 1964. The 
second prototype (Ye-155P-2) was similar, 
though the datalink antenna was 
repositioned further aft. Like the Ye-155R 
prototypes, the first two Ye-155Ps had 
fittings on the upper corners of the intakes 
to allow the fitting of canards, though, in 
the event, they were never flight-tested. 


Ye-155P prototypes 


MiG Ye-155R-3 


Forward fuselage with provision 
for camera ports 


Wings set at 2° incidence 


Improved Ye-155R-3 
Romb 1K Sigint package added 


MiG-25 and MiG-31 Variants 


Small tail with cut-off fintips (tips became standard) 


Large tip-tanks of Ye-155R-1 replaced by smaller cigar-shaped 
anti-flutter bodies (later removed) 




















5300-litre (1,166 Imp gal) ventral fuel tank, more than half the length of 
the aircraft itself, was the largest ever fitted to a Soviet aircraft 





final pre-production reconnaissance aircraft 
was the fourth, Ye-155R-6, though a fifth 
was produced for ground and static testing. 
Like the prototypes, the pre-production 
aircraft wore four-digit nose codes with 
their sequential number followed by 155. 
Thus, the pre-production batch wore codes 
3155, 4155, 5155 and 6155. 


Left and below: 
‘Red 3155’ was the 
first pre- 
production 
reconnaissance 
Ye-155 airframe. It 
had a full camera 
fit and undertook 
all the early 
systems testing. 


Right: This is the 
Ye-155R-4 - the 
first MiG-25RB. 











MiG Ye-155P-1 





Large ogival nosecone for Smerch-A fire control radar 


Such was the urgency of the Soviet air 
force's requirement for a new 
reconnaissance aircraft that the type was 
approved for production after an expedited 
and shortened development programme; 
the Peleng S suite still was regarded as 
being immature, the Polyot technically failed 
to meet air force reliability standards, and 
the loss of the Ye-155R-5 had yet to be fully 
investigated and explained. This aircraft 
crashed during its acceptance flight at Gorkii 
on 30 August 1965, injuring the pilot, 
Minenko. After trials at the LIl at 
Zhukhovskii and the Nil at Akhtubinsk, the 
aircraft formally passed its State 
Acceptance Tests in 1967 and was cleared 
for full production with the signature of the 
Act of Acceptance in late 1969. 








fitted initially 


R-40R (AA-6 ‘Acrid’) air-to-air missiles / 
























— Undercarriage modified and strengthened 
after crystalline corrosion fault discovered 


Remarkably, the Ye-155R proved to have 
few problems. The cameras were able to 
cope with the massive temperature 
changes in flight, while the flexibly-mounted 
camera ports remained rigid and produced 
no distortion even at high speed — when the 
MiG-25R's cameras turned in a resolution 
three times better than those of the Yak-27R, 
at 30 lines per millimetre. 

Ye-155R-3 (together with three 
Ye-155Ps) made the type’s public debut 
during a flypast at Domodedovo on 9 July 
1967. Convinced that the type was already 
operational (or close to being so), NATO's 
Air Standards Co-ordinating Committee 
allocated the reporting name ‘Foxbat' to the 
new fighter, which was erroneously 
pre-supposed to be the MiG-23. 
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MiG Ye-155P-2 
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MiG-25 and MiG-31 Variants 





Ye-155P pre-production 


The more complex MiG-25P was part of an 
entirely new weapons system, and was not 
merely a new platform. State Acceptance 
Tests were anticipated to be wide-ranging 
and very searching, with the PVO expecting 
kill-probability statistics and other detailed 
data, and not just a simple ‘tick in the box — 
it's OK for service’. The interceptor 
therefore required a bigger pre-production 
batch than did the MiG-25R, and a longer 
flight test programme. Accordingly, nine 
pre-production aircraft (Ye-155P-3 to 
Ye-155P-11) were built in Mikoyan's 
workshops, under fairly primitive and very 
cramped conditions. Most had the 
distinctive triangular endplate fins on the 
wingtips, even though they did have limited 
anhedral and incidence on the wings. The 
finished aircraft were too big to fit through 
the building's low doors, and had to be 





RC 


Above and right: Most of the Ye-155P development aircraft were fitted with 


MiG Ye-155P-5 


Vy, 


P-5 was not fitted with endplate fins when displayed at the 
1967 Domodedovo flypast 
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tilted to allow the tailfins to clear the door 
frames. 

The Ye-155P-6 was the first of the 
interceptor 'Foxbats’ to be fully equipped, 
with radar and operational avionics. The next 
three aircraft were similarly equipped and 
operated from Mikoyan’s facility at 
Zhukhovskii, but the rest of the batch 


large endplate ‘flippers’, referred to by the Russian engineers as ‘webbed 
feet’. This is the fifth prototype, MiG Ye-155P-5. 





operated from the NIl VVS test centre at 
Akhtubinsk. The majority undertook most of 
their flights with conformal belly packs 
containing test instrumentation. 

While the problems suffered by the 
Ye-155R were minor, or were relatively 
easily solved, the Ye-155Ps had a rougher 
ride. The prototype and pre-production 








Ye-155Ps suffered a number of fatal 
accidents: Mikoyan test pilot Lesnikov 
crashed in Ye-155P-1 during a time-to-height 
record attempt on 30 October 1967, and the 
PVO commander perished in Ye-155P-11 on 
26 April 1969. Specific problems included a 
dangerous level of asymmetric yaw and roll 
when one missile was fired. 





Ye-266 


The Ye-155R-1, Ye-155R-3 and Ye-155P-1 
were used to set a series of FAl-recognised 
world records, some absolute, and others 
for C1 (Ill) class aircraft (jet-powered 
landplanes with an unlimited MTOW). The 
record-breaking flights were performed with 
a serious purpose in mind — of gathering 
information on stability, performance and 
systems performance at the extreme edges 
of the envelope (and indeed beyond the 
cleared service envelope). Official 
documents submitted to the FAI giving 
evidence of the record-breaking flights 
attempted to cover the identity of the 
aircraft type, using the spurious 
designations Ye-266 for the aircraft, and 
R-266 for the engines. 

On 16 March 1965, Fedotov set 1000-km 
(620-mile) closed-circuit speed records 
without payload and with payloads of 1000 
and 2000 kg (2,204 and 4,408 Ib), reaching a 
speed of 2319.12 km/h (1,441.07 mph). On 
5 October 1967 Komarov set an absolute 


500-km (310-mile) closed-circuit speed 
record of 2981.5 km/h (1,852.67 mph). On 
the same day, Fedotov set altitude records 
with 1000-kg and 2000-kg payloads of 
29977 m (98,350 ft). On 27 October 1967 
Ostapenko set new 1000-km closed-circuit 
records with a speed of 2920.67 km/h 
(1,814.87 mph). 

On 8 April 1973 more records were 
broken, when Fedotov set a new 100-km 
closed-circuit speed of 2605.1 km/h 
(1,168.78 mph). On 4 June 1973 Orlov took 
a time-to-20000 m (65,600 ft) record with a 
time of 2 minutes 49.8 seconds. On the 
same day, Ostapenko set records to 25000 
and 30000 m (82,000 and 98,400 ft) of 3 
minutes 12.6 seconds and 4 minutes 3.86 
seconds, respectively. On 25 July 1973 
Fedotov set altitude records with 2000-kg 
and 4000-kg (4,410-lb and 8,820-lb) payloads 
of 35230 m (115,585 ft) and an absolute 
record (with no payload) of 36240 m 
(118,900 ft). 

The final record was an incredible 
achievement, with Fedotov having to follow 
a closely defined computer-planned 





The Ye-155R-3 record breaker is now a resident at the Monino Museum. It 
was one of a trio of aircraft given the blanket designation ‘Ye-266’. 


trajectory even though the engines flamed 
out well before the top of the trajectory (as 
expected) and even though the airspeed 
decayed to a low of 75 km/h (46 mph) with 
a very limited permitted range of elevator 
movement. 

One of the aircraft, the Ye-133R-3, is now 


in the Air Forces Museum at Monino, with 
the spurious code ‘Red 25’, and with pylons 
from a MiG-25P. It had already gained the 
larger, production standard tailfins. 

Additional records were set in 1977 by 
the Ye-266M, which is described with the 
production interceptor versions. 





Production interceptor versions and their derivatives 





MiG-25P (I-84) ‘Foxbat-A’, first production series 


Although the Ye-155P-1 had flown in 
September 1964 (nine months after the 
reconnaissance aircraft), the MiG-25P was 
not certificated until 1970, and did not enter 
WS service until 1973. Once the aircraft 
was Cleared for service, its introduction was 
very rapid, not least since a backlog of 
aircraft had accumulated in the three years 
since mass production began in 1969. 
Surprisingly, the type enjoyed a relatively 
low accident rate, even though many of the 
first VVS regiments to re-equip with the 
MiG-25 used the aircraft to replace radar- 
equipped MiG-17s. This was a major jump 
in capability and performance, but the front 
line took the change in its stride. 

The initial batch of production MiG-25Ps 
scarcely differed from the pre-production 
aircraft, sharing the same small tailfins and 
large ventrals, and featuring the limited 
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anhedral wing with wingtip endplate fins. 
The aircraft were powered by the original 
R15B-300 engines, had the original RP-S 
Smerch-A radar, and lacked provision for a 
ventral fuel tank. They were delivered to the 
PVO Fighter Weapons School and a 
regiment near Gorkii from 1969, for training, 
tactics development and service testing. 
The aircraft were intensively used for test 
and practice firings of the R-40 AAM. Some 
sources suggest that the earliest aircraft 
carried AA-5 ‘Ash’ missiles, but it cannot be 
confirmed whether these weapons were 
used in service. A handful of the earliest 
aircraft were subsequently rebuilt to 
incorporate later features, and some may 
eventually have been rebuilt as MiG-25PDs. 
The MiG-25P officially entered service 
with the issue of a directive from the 
Council of Ministers on 13 April 1972. 





The early production MiG-25 ‘Foxbat-As’ had the same small tailfins, ventral 
fins and wingtip endplate fins as the prototypes. 


MiG-25 and MiG-31 Variants 





MiG-25P (I-84) ‘Foxbat-A’ second/subsequent production series 


When the MiG-25P entered full-scale 
production, the aircraft incorporated a range 
of changes, including the provision of larger 
tailfins and smaller (reduced depth) ventral 
fins. Wing anhedral was increased to 5°, 
and wingtip anti-flutter fairings with no 
endplate fins were fitted. The radar was the 
RP-25 Smerch-A1, which incorporated 
minor changes from the RP-S of the Tu-128 
and was used in pre-production aircraft and 
the first production MiG-25Ps. 

With the ‘full-up’ RP-25, the radar could 
search for or track targets autonomously, or 
by using inputs from ground-based radars, 
relayed to the MiG-25 over the Vozdookh-1 
command link. Other data and messages 
were relayed from the ground to the aircraft 
using the Lazur datalink. Following lock-on, 
the aircraft could be flown to the launch 
point completely automatically, with the 
weapons’ seeker heads being cued towards 
the target automatically. 

The MiG-25 would then usually launch a 
salvo of two missiles, one an IR-homing 
R-40T, the other a semi-active radar homing 
R-40R. Thus, the four missiles carried by 
the aircraft represented only two attacks, 
with no extra offensive capability such as a 
gun or short-range ‘dogfight’ missiles. The 
missiles were carried on the 
Avtomateecheskoye Pooskoovoye 
Ustroystvo 84-46 (APU-84-46), meaning the 
automatic missile launcher for aircraft type 
84 and missile type 46. 

Other avionics systems fitted to the 
MiG-25P included a Sirena 3M radar 
warning receiver, an SRO-2P IFF 
transponder, and an SOD-57M or SO-63B 
ATC transponder. Communications 
equipment included an R-847RM HF radio, 
an R-802 Eukalipt or R-831 UHF radio and 
an SPU-7 intercom. The P-591 cockpit voice 
recorder incorporated an RI-65 tape 
recorder. The aircraft was fitted with RV-4 
and RV-19 low- and high-altitude radar 
altimeters, an MRP-56P marker beacon 
receiver, SP-50 ‘Swift Rod’ ILS, an ARK-10 
or ARK-15 radio compass, and an RSBN-6S 
Korall SHORAN. The Polyot 1L operated in 
conjunction with ground-based DME and 
the onboard radar, and could automatically 
fly the aircraft (via the SAU-155P1 
automatic flight control system) to a pre-set 
altitude and cruise speed, automatically 
following a route to and from the target 
with up to four turning points, and with 
automatic return to base or one of up to 
three pre-programmed diversion airfields, 
down to a 50-m (164-ft) decision height. 

Quite early during the service life of the 
MiG-25, it was found that the rearward 
position of the tailplane pivot tended to lead 
pilots to overcompensate when backing off 
from, or stopping, a roll. A handful of aircraft 
(and pilots) were lost before the tailplane 
pivots were moved forward by 14 cm 
(5.5 in). All in-service aircraft were modified 
during a six-month period, aircraft being 
flown to strict limits prior to their individual 
modifications. All had been modified by the 
end of 1974. 

During production of the MiG-25P the 
basic radar was replaced by the Smerch-A2, 
and later the Smerch-A3. A Smerch-A4 
radar was developed but was never 
introduced, since it still had only the most 
limited look-down capability against targets 
flying against ground clutter. All variants of 
the Smerch radar featured a parabolic 
scanning antenna, and all were derived 
from the Tu-128's Smerch (ASCC ‘Big 
Nose’) radar. The MiG-25P's radars were 
known by the NATO ASCC reporting name 





IFF system mounted on starboard fin 








MiG-25P ‘Foxbat-A’ 


KM-1 ejection seat later replaced by 
KM-1M system : 



















































































RWR antennas mounted in wingtip 











bodies and on starboard fin 


Slightly increased wingspan, 
compared to MiG-25R 


R15BD-300 turbojets 
fitted to all late- 
production aircraft 


ee 


Enlarged fins 













No provision for ventral 
drop tank on early 
- production MiG-25P 





Standard four underwing pylons to carry 
a mix of two R-40R radar-guided and two 
R-40T IR-homing missiles 


Endplate fins finally deleted 






















































































‘Foxfire’ or ‘Fox Fire’. A tiny handful of later 
MiG-25Ps had provision for the huge 
centreline drop tank tested by the 
Ye-155R-3, while during the course of 
production the KM-1 ejection seat was 
replaced by the much-improved KM-1M 
seat. Rumours that a removable 
underfuselage gun pack could be provided 
eventually proved to be entirely unfounded. 
On 6 September 1976, a disillusioned 
PVO pilot, Lieutenant Victor Belenko, 
defected from Chuguyevka near 
Vladivostok, landing at Hakodate airport in 
Japan with only a few pounds of fuel left in 
the tanks. Belenko's almost new ‘Red 31' 
(built earlier the same year) was returned to 
the USSR, but only after USAF specialists 











had dismantled it and examined it in the 
most minute detail, laying bare the aircraft's 
secrets. Belenko reportedly defected the 
first time he took off with full fuel for a low- 
level sortie, and defected to the West with 
his cockpit crammed with highly-classified 
technical manuals. Lieutenant Belenko’s 
defection to Japan thus severely 
compromised the MiG-25, and provoked the 
development of a new variant with new 
equipment and technical features. This 
restored some of the aircraft's essential 
secrecy, and complicated the task of 
potential enemies who had thought that 
they knew everything about the aircraft. 
Although some MiG-25PDs were produced 
from new production, many were converted 


from MiG-25Ps, which rapidly began to 
disappear from service in their original 
configuration. 

Some MiG-25s were delivered to export 
customers, but they were hybrid aircraft, 
part based on the MiG-25PD but with 
MiG-25P radar and systems. These aircraft 
are described separately. 


Below left: This early-production 
Hh dal was used for weapons test 
work. 


Below: Today the only surviving 
MiG-25Ps are museum pieces, as all 
service aircraft have been upgraded 
to a higher standard. 
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MiG-25 and MiG-31 Variants 





L4 6 3 Derived from the Tu-134's 66.67-kN 3000 km (1,865 miles), later 3310 km (2,057 
MiG-25P (1-99) Foxbat-A (14,99-lb st) D-30 engine, the afterburning miles) and a supersonic cruise range of 


D-30F or PS-30F was rated at 151.96 kN 2135 km (1,327 miles). Service ceiling was 
The MiG-25P fulfilled most of its design derivative of the existing engine, other (34,170 Ib st) with reheat, and had already raised to 21900 m (71,850 ft). 
requirements, but was always deficient in projects used new engines which required been selected as the powerplant for the In fact, development of the MiG-31 
range. Over the years, the design bureau some degree of structural modification to MiG-31. Some felt that a re-engined MiG-25 proceeded more quickly than many had 
explored a number of options to increase the MiG-25 airframe. The Izdelye 99 might be a useful interim fighter, replacing anticipated, and interest in the I-99 waned 
range, any efforts being centred on the designation was applied to two aircraft (one, the MiG-25PD on the Gorkii production line rapidly. The two I-99s were relegated to 
provision of more powerful but more fuel- ‘Blue 991’, a MiG-25P; the second a until the MiG-31 was ready for production. serve as engine development ‘mules’ in 
efficient new engines. While the MiG-25M MiG-25R, ‘Blue 992') used as testbeds for The two I-99s seemed to bear this out, support of the MiG-31 programme. 
promised improved performance with a the Soloviev PS-30F turbofan. demonstrating a subsonic range (clean) of 





MiG-25 PD (I-84D) *“Foxbat-E’ Improved IFF fitted 


The compromising of the MiG-25’s secrets MiG-25PD ‘Foxbat-E’, early model 
eroded its combat advantage, and it was 
quickly decided to install a new weapons- 
and fire-control system. The decision to 
develop a new variant was officially 
confirmed with the issue of a government 
directive on 4 November 1976, and a 
development programme was launched, 
with speed as the watchword. 

Once the decision was taken to provide a 
new fire-control system, all new-build 
MiG-25 fighters were built to the new 
standard, under the designation MiG-25PD 
(Dorabotannii = modified or upgraded). The 
new variant retained many of the systems 






Sapfir-25 continuous-wave radar 

















Nose section slightly stretched to accommodate new radar R-15BD-300 engines fitted as standard 
with modified accessory gearbox 


of the late MiG-25Ps, including an LO-06 MiG-25PD ‘Foxbat-E’, late model 
Beryoza RWR, an R-864 HF, and RV-4A and 
RV-18 low- and high-altitude radar TP-26Sh-1 infra-red search and 


altimeters, while an SO-69 ATC transponder 

replaced the SO-63B fitted to early aircraft. DOSER T Syeteee 
Some of these minor changes were 
reflected by changes in the aircraft's 
antenna configuration. 

Key systems were changed entirely. The 
Smerch-A radar was replaced by a new 
N-005 Sapfir-25 (RP-25M) set, based on the 
Sapfir-23 developed for the MiG-23 although 
with a larger-diameter antenna in the huge 
radome. The Sapfir name was associated 
with a succession of fighter radars, all of 
which used a twist-cassegrain antenna, 
from the ‘Jay Bird’ of the MiG-21 through 
the MiG-23's ‘High Lark’ and to the 
MiG-29's ‘Slot Back’. The Sapfir-25 was 
probably based on the N-003 ‘High Lark 2’ 
fitted to the MiG-23ML, rather than the 
earlier ‘High Lark 1‘ of the MiG-23M and 
MiG-23MF. The radar scanned to 30° or 60° 
on each side of the centreline (depending 
on mode) and to 14° above and 14° below 
the centreline in elevation. The radar 
centreline could actually be displaced up to 
56° in azimuth, and to 52° above or 42° 
below the nose. More vitally, the N-0O05 was 
a pulse-Doppler radar with a genuine look- 
down/shoot-down capability and a slightly 
improved detection range of about 115 km 
(71 miles). The new radar demanded 
provision of a new radome, possibly of 
composite construction, and sometimes 
appearing to have a distinct ‘break’ about 
halfway back, broadly in line with the 
forward face of the twist-cassegrain antenna. 

The new radar was augmented by a new 
TP-26Sh-1 infra-red search and track (IRST) 
system, which could detect, locate and 
acquire a target autonomously, out to a 
range of 45 km (28 miles). This allowed the 
MiG-25 pilot to intercept a target without 
using radar in heavy EW jamming or, if a 
stealthy approach was necessary, without 
alerting the target's RWR. 

The R-40R and R-40T (I-46R and |-46T) 
missiles were upgraded with improved 
seeker heads for both SARH- and IR-homing 
versions, giving almost double the range. 
The new missile variants were designated 
R-40RD and R-40TD (|-46RD and |-46TD). 
For improved operational flexibility and 
greater combat persistence, the outboard 
pair of R-40s could be replaced by four R-60 
or R-60M (AA-8 ‘Aphid’) short-range IR- 
homing dogfight missiles. 

The MiG-25PD also introduced the new 
R15BD-300 engine. This had no change in 
thrust ratings (contrary to early intelligence 
reports), but featured modified accessory 
gearboxes, All MiG-25PDs had provision for 
the new centreline auxiliary fuel tank. 

The Act of Acceptance formally 
confirming the MiG-25PD's service entry 
was signed in 1979. Among the operators 
of this variant were two regiments in East 
Germany, the 933rd IAP at Parchim and the , 
787th IAP at Finow. Known MiG-25PD x 
construction numbers include 84042415 The cluttered cockpit of the ‘Foxbat-E’ was a 





Left: This is Above: The undernose Parol IFF 

one of the antenna of the MiG-25P (as seen here) 
MiG-25PD should not be confused with the IRST 
prototypes, of the PD, 








Above: A Western 
intercept photo of a 
MiG-25PD with a full 
load of R-40 missiles. 


Right: The MiG-25PD 
gained a TP-26Sh-1 
IRST under the 
radome. 


i Below: A MiG-25PD 
seen in storage at 

i) Baranovichi air base, 
Belarus, 








(‘Blue 304’) and 84037504 (‘Red 74', based challenging environment for a pilot running a 
at Finow during the 1980s). high-speed, high-altitude interception. 
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Export MiG-25P/PD ‘Foxbat-E’ 


When the MiG-25's secrecy was 
compromised by the defection of Belenko, 
an obstacle to exports was immediately 
removed. Until Belenko’s flight, exports of 
the top-secret MiG-25 were not considered 
— even to the Soviet Union's closest allies. 
After the aircraft's secrets were known to 
have been revealed to the USA, there was 
no need to keep the aircraft so guarded. 

At the request of a number of Middle 
Eastern allies, an export version of the 
MiG-25 fighter was designed, loosely based 
on the MiG-25PD, but with some of the 
more sensitive equipment items and 
systems taken from the original MiG-25P, 
including the RP-25 Smerch-A2 radar, and 
probably the RWR and IFF. Most of the 
aircraft did have the undernose IRST sensor 
normally associated with the MiG-25PD, 
making the export aircraft ‘Foxbat-Es’ as far 


This Libyan MiG-25P carries R-40 
AAMs, plus smaller R-60 (AA-8 
‘Aphids’) on its ‘shoulder’ pylons. 





Of the few export customers for the 
‘Foxbat-E’, the Libyan air force was 
the most ‘public’. This ‘Acrid’- 
armed example was photographed 
by the US Navy. 


as NATO was concerned. Some Libyan 
MiG-25s have been photographed without 
the sensor, however. 

The first exports were made to Algeria 
and Syria in 1979, with deliveries to Iraq and 
Libya following. Known Algerian aircraft (of 
16 fighter and fighter-trainers delivered) 
include: 383, 386, 388, 389, 390, 392, 503, 
689 (this last possibly a MiG-25RB). No Iraqi 
MiG-25 serials are known, although 20 
fighter versions are believed to have been 
supplied. They were based at an airfield 
near Baghdad, where they formed two 
squadrons of a composite regiment, with 
the third squadron flying reconnaissance 
MiG-25s. The regiment had Soviet pilot 
instructors until December 1990, when its 
aircraft were quickly dispersed in a vain 


MiG-25PDS (I-84D) ‘Foxbat-E’ 


The success of the MiG-25PD with what 
was, in essence, a relatively simple 
modification, led to a programme to update 
all in-service MiG-25Ps to the same 
standards. Aircraft were upgraded from 
1979, usually at the Gorkii factory during 
scheduled major overhauls. The 
modification involved the insertion of a 
small plug in the nose section, the new 
Sapfir radar replacing Smerch, and the new 
IRST being installed under the nose. The 
upgraded aircraft were also fitted with the 





MiG-25PDS ‘Foxbat-E’ 





attempt to safeguard them from coalition air 
attack during Desert Storm. Of the 30 
Libyan MiG-25 fighters, known serials 
include 806 (-A), 6716, 7003, 7029, and 
7708. Syrian MiG-25 serials may include 
808 and 4101. Again, 30 are believed to 
have been supplied. 

The MiG-25 did see active service with 
some of its overseas customers. On 13 
February 1981, a Syrian MiG-25P was 
ambushed by Israeli F-15s as it pursued a 
pair of RF-4Es. Later the same day, 
according to Russian sources, two F-15s 
were provoked into chasing a pair of Syrian 
MiG-21s, only to be ‘bushwhacked’ 
themselves by a pair of MiG-25s. The lead 
MiG-25 was shot down after it lost lock-on, 





but the second MiG-25 downed the second 
F-15 using two R-40s, fired from within 

40 km (25 miles). The Iraqis had lost 
MiG-25s to Iranian fighters even before 
Operation Desert Storm, which was to 
account for‘many of the survivors. An Iraqi 
MiG-25P shot down a US Navy F/A-18 on 20 
January 1991 (day two of Desert Storm), 
but at least two were lost subsequently to 
F-15s. More were destroyed in their 
hardened aircraft shelters. Following the 
war, lraq lost another MiG-25 to USAF F-16s 
on 25 December 1992. 

The export MiG-25s may have had their 
own internal OKB designation (perhaps 
MiG-25PDK), although this has never been 
confirmed. 


MiG-25PD (I-84-20) ‘Foxbat-E’ 


During 1991 and 1992, a Zhukhovskii-based 
MiG-25PD was used as an engine testbed 
for a still-unspecified supersonic engine, 
probably in connection with the MiG 1.42 


Upgraded radar, retrofitted IRST and modified engines 


fighter programme. The engine had a much 
higher rating than the standard R15BD-300, 
and required a different intake control 
system. 































































Left: The 
PDS 
programme 
was a mid- 
life update 
for the 
MiG-25PD. 
All existing 
aircraft 
were 
modified, 
from 1979 to 
1982. 


MiG-25PDZ ‘Foxbat-E’ 


The USSR began air-to-air refuelling trials 
shortly after World War Il, and Yak-15s, 
MiG-15s, MiG-17s and MiG-19s all 
undertook trials with a number of tanker 
types. Only a handful of tankers were 
acquired, and in service they were used only 
to refuel strategic bombers and very long 
range reconnaissance aircraft. The 
introduction of the |l-78M ‘Midas’ tanker and 
the development of the UPAZ-A buddy 
inflight-refuelling store held out the promise 
that more tanker assets might become 
available for tactical aircraft, and during the 
1980s a number of front-line fighter and 
ground attack aircraft types underwent 
inflight-refuelling trials. 

In the case of the MiG-25, a single 
MiG-25PD (coded ‘Blue 45') was modified 
as an inflight-refuelling receiver testbed. The 
aircraft was fitted with an inverted-L shaped 


The PDZ modification added a 
retractable refuelling probe to the 
nose of the MiG-25PD. 


probe immediately in front of the 
windscreen, offset very slightly to starboard. 
The new probe was very similar to that 
fitted to the Su-24. It necessitated the 
addition of a short constant-section plug to 
accommodate the probe and its associated 
‘plumbing’. The probe was shortened after 
initial test flights, and a micro-control 
system was installed, allowing the pilot to 
make small corrections by differentially 
moving engine nozzle petals to slightly 
vector the engine thrust lines. The aircraft 
featured additional SHORAN equipment to 
help locate and rendezvous with the tanker, 
and was fitted with lights which could 
illuminate the extended probe. 


new command link equipment of the 
MiG-25PD, and their engines were modified 
with new accessory gearboxes to become 
R15BD-300s. Modified aircraft were given a 





new designation of MiG-29PDS 
(Dorabotannii v Stroyou = field-modified). 
They were not given provision for the 
ventral fuel tank of the MiG-25PD. 


MiG-25PDSL ‘Foxbat-E’ 


A single MiG-25PD ‘Foxbat-E’ (and not a 
MiG-25PDS, as its designation would have 
suggested) was fitted with an experimental 
electronic countermeasures system pack in 
a semi-conformal ventral pannier, together 
with newly designed IRCM flare dispensers. 
Trials proved extremely successful, but it 


In the event, the PVO and VVS remained 
pitifully short of tankers, and priority was 
given to equipping newer aircraft types (the 
MiG-31, Su-27PU, MiG-29M and Su-27M) 
with probes, so nothing came of the 


was thought that the new ECM gear could 
not be procured in sufficient quantities to 
justify retrofit to the whole fleet, and the 
MiG-25PDSL (Letayuschchaya Laboratoriya 
= flying laboratory) remained a one-off. 





proposal to retrofit in-service MiG-25PDs for 
inflight refuelling. Had a production 
installation been undertaken, the probe 
would probably have been moved to port, 
for commonality with the MiG-29 and Su-27. 
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MiG-25M 


The MiG-25's performance was always 
restricted by its R15B-300 engines, and 
early consideration was given to providing 
more powerful and more efficient engines. 
The most promising improvement lay in a 
fairly minor redesign of the existing engine. 
The new R15BF2-300 had an extra 
compressor stage, and new materials 
allowed hotter combustion chamber and 
turbine temperatures. This in turn led to an 
improvement in specific fuel consumption, 
a higher pressure ratio (rising from 4.75 to 
4.95) and higher thrust. Dry thrust rose to 
98.04 kN (22,045 Ib st), with augmented 
thrust rising to 129.71 kN (29,166 Ib st). The 
two engines shared the same dimensions 
and were installationally interchangeable, 
although the higher turbine temperatures 
necessitated some local heat-resistant 
treatment in re-engined aircraft. 


MiG-25 and MiG-31 Variants 


This is one of the two MiG-25M 
testbeds, which flew with improved 
R15BF2-300 turbojets. 


It was suggested that enhanced 
performance would require changes to the 
conventional airframe materials, including 
the radome, and the Duralumin forward 
fuselage, wingtips, ailerons and trailing- 
edge flaps. The development programme 
for the new type was split into two distinct 
parts, one testing and refining the new 
engine, and the second proving and testing 
the necessary structural modifications. 

For the engine tests, Mikoyan used two 
aircraft - one a MiG-25RB (coded ‘Blue 
601'), and the other a MiG-25PD (‘Blue 
710’). The MiG-25PD flew for the first time 
on 12 June 1973, and then flew with the 
R15BF2-300 engines on 30 August 1973. 

The re-engined MiG-25s demonstrated a 
useful improvement over the basic MiG-25, 
but production of the R15BF2-300 promised 






to be difficult. The PS-30F-engined 
advanced MiG-25s, the MiG-25P/I-99 and 
MiG-31 showed equal promise, yet offered 
even better fuel economy. The first test 
aircraft was used to set a number of world 








records under the designation Ye-266M, 
finally being grounded in 1977; the second 
aircraft (by then fitted with MiG-25R-type 
wings) was also withdrawn from use earlier 
that year. 





Ye-266M 


The Ye-266M designation was used for a 
MiG-25M testbed used to set 4 number of 
performance records. The aircraft (‘Blue 
601’, built as a MiG-25RB) was flown by 
Fedotov and Ostapenko to set three time-to- 
height records on 17 May 1975. 25000 m 


(82,020 ft) was reached in 143.2 seconds, 
30000 m (98,425 ft) in 189.85 seconds, and 
35000 m (114,830 ft) in 251.7 seconds. On 
22 July 1977, Fedotov used the same 
aircraft to set an altitude record of 37080 m 
(121,653 ft) with a 2000-kg (4,408-Ib) 
payload, and set an absolute world altitude 
record of 37650 m (123,523 ft) on 31 
August 1977. 





MiG-25PA (Ye-155PA) 


The MiG-25PA was drawn up in the mid- 
1960s around the advanced Smerch-100 
radar (which later became the MiG-31's 
Zaslon) and R-100 missiles. The aircraft was 
designed for even higher speeds and 


altitudes (4000 km/h; 2,500 mph and up to 
30000 m; 98,425 ft) but was abandoned 
when requirements changed and increasing 
emphasis was placed on performance 
against low-flying targets. 


MiG-25I 


The MiG-25l (or perhaps MiG-25PI) 
designation was allocated to an unbuilt 
proposed MiG-25 upgrade incorporating the 
N-019 Topaz radar of the MiG-29 (with a 
larger-diameter antenna). The new variant 


would also have had provision for R-27 
(AA-10 ‘Alamo’) and perhaps R-77 (AA-12 
‘Adder') missiles. However, it was felt that 
the missiles would have required 
modification for carriage at speeds much in 
excess of Mach 2, and, in any case, there 
were sufficient Su-27s available to make 
upgrading the old MiG-25PD unnecessary. 





MiG-25PU (I-22) ‘Foxbat-C’ 


Because the MiG-25P and MiG-25R fulfilled 
such different missions, and because their 
different mission equipment loads endowed 
them with different handling characteristics, 
separate two-seat trainer versions were 
produced of each basic type, Although the 
single-seat MiG-25P followed the single- 
seat MiG-25R into the air and into service, 
the two-seat interceptor trainer was finished 
before the reconnaissance trainer. 

An initial aerodynamic trainer prototype 
(coded U01) was completed first, before a 
role-optimised MiG-25PU (I-22) was built 
and tested. 

The MiG-25PU had no operational 
equipment or radar, and had an instructor's 
cockpit added in front of and below the 
normal cockpit. It was equipped with all the 
normal flying controls, but also had a 
sophisticated system to allow the pilot to 
generate simulated and synthetic failures, 
and even to run simulated intercepts, with 
synthetic targets, and the ability to simulate 
missile firings. The trainers were fitted with 
underwing hardpoints, and could (and 
sometimes did) carry dummy missiles 
underwing. On all but the first two-seaters, 
the instructor also controlled a command 
ejection system, allowing him to eject 
himself and the student pilot. 





MiG-25PU ‘Foxbat-C’ 


Instructor in forward cockpit 





Cockpit fit identical to MiG-25PD 


ZL 


Underwing pylons retained for combat training role 



















if 
No radar fitted 


Never-exceed speed was reduced to 
Mach 2.65, but otherwise the twin-sticker 
enjoyed much the same performance as the 
basic MiG-25P. MiG-25PU two-seat trainers 
were delivered to Algeria, Iraq, Libya and 
Syria. 


Right: This MiG-25PU is one of 
those operated for trials tasks by 
the Zhukhovskii-based LII. 


Below: The ‘Foxbat-C’ had sideways- 
hinged cockpit canopies. Note also 
the black anti-glare surfaces. 





















Ye-133 ‘Foxbat-C’ 


A standard production MiG-25PU (coded 
‘Blue 53') was used to set a number of 
women's world speed and altitude records 
under the cover designation Ye-133. Piloted 
by Svetlana Savitskaya, the aircraft set a 
speed record of 2683.446 km/h (1,667.47 mph) 
over a 15- to 25-km (9- to 15-mile) course at 
unrestricted altitude. Next to fall was the 
women’s altitude in horizontal flight record. 
On 31 August 1977 Savitskaya set a new 


record of 21909.9 m (71,882.87 ft). On 21 
October 1977 the same pilot flew a 500-km 
(310-mile) closed circuit at 2466.31 km/h 
(1,532.54 mph), and on 12 April 1978 flew a 
1000-km/h (621-mile) closed circuit at 2333 
km/h (1,449.70 mph). Savitskaya was the 
daughter of Marshal Yevgenii Savitskii 
(Chairman of the State Commission for the 
MiG-25), and was also the women’s world 
aerobatics champion. 





MiG-25PU-SOTN ‘Foxbat-C’ 


A single MiG-25PU was converted to serve 
as a support aircraft for the Buran space 
shuttle programme. The MiG-25PU-SOTN 
(Samolyot Optiko-Televisionnovo Nablydeniya 
= aircraft, optical/TV surveillance) was 
modified for research into Buran trajectories 
and trajectory control and guidance, and for 
training Buran pilots and crew. It also served 
as a chase aircraft during Buran test flights, 
and augmented a trio of Tu-134LL testbeds 
used at low altitudes and low speeds. 

The SOTN was equipped to film the 
Buran (or its analogues) during the descent. 
The aircraft had a Sony DXM-3P video 
camera in the front cockpit, a 3800PS video 
recorder, a DX-50 monitor and a KL-108 
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transmitter. The aircraft was fitted with a 
KRL-78 radio command link coupled to the 
standard SAU-155 autopilot, and to a B-218 
datalink. 

Before the Buran flew, the SOTN flew 
with a variety of Buran impersonators, from 
a MiG-25PU ‘Red 02', a MiG-31 ‘Red 97’, 
and the BTS-001 Buran horizontal flight test 
device. The SOTN lined up with the target 
at 18000 m (59,055 ft), then extended the 
gear and flaps, and throttled back to match 
the Buran's steep descent. 

The aircraft flew a number of tests during 
1985 and 1986, and then shadowed the 
Buran when it re-entered after its first and 
only (unmanned) space mission. 
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MiG-25PU (22040578) was modified to MiG-25PU-SOTN standard to act as a 
chase aircraft for the Buran programme. 


MiG-25 and MiG-31 Variants 


Production reconnaissance versions 








MiG-25R (I-02) ‘Foxbat-B’ 


The production MiG-25R had five Zenit 
cameras in the nose, located behind five 
optically flat camera ports. Four oblique 
A-70Ms were augmented by an A/E-10 
topographic camera with a 1300-mm lens. 
MiG-25Rs began rolling off the Gorkii 
production line in 1969, and deliveries to the 
VVS began soon after. The first aircraft 
delivered went to the Lipetsk training centre 
for training (there were still no two-seat 
trainers) and operational evaluation. Minor 
problems were soon corrected, and the 
production rate accelerated. The first front- 
line unit to re-equip was one squadron of a 
Guards reconnaissance regiment at 
Shatalovo near Smolensk, in the Moscow 
Military District. Front-line units tended to 





MiG-25RB (I-02B) *Foxbat-B’ Modified air intakes 


The MiG-25RB was developed as a direct 
result of a request from Egypt, which 
requested Soviet technical assistance for air 
defence, reconnaissance and strike duties. 
The Soviet government had already decided 
to deploy MiG-21s for air defence and 
MiG-25Rs for reconnaissance, and Defence 
Minister Marshal D. F. Ustinov requested 
that the MiG-25R also be adapted for high- 
level bombing. 

The MiG-25R could already drop flare 
bombs, but they did not demand a high 
degree of accuracy. To give an acceptable 
level of accuracy, the RSBN-6 SHORAN 
was linked to the Peleng navigation system, 
while a new bomb ballistics algorithm was 
incorporated into the navigation computer. 

Carrying bombs on the Mach 3 capable 
‘Foxbat’ was not entirely straightforward, 
and required the design of a new heat- 
resistant multiple ejection rack and bomb 
shackles. Specially-modified, heat-resistant 
FAB-500M-62T HE bombs were developed 
for carriage by the MiG-25. 

The fourth reconnaissance ‘Foxbat', 
Ye-155R-4 (020SA01), was hastily 
converted at Akhtubinsk to serve as a trials 
aircraft. The flight test programme did not 
go entirely smoothly, however. It transpired 
that the wrong grade of solder had been 
used on electrical connections within the 
weapons pylons (unsurprisingly, it melted), 
and the pyrotechnic cartridges designed to 
release the bombs overheated and 
spontaneously exploded. Even before these 
faults were corrected, Aviard Fastovets 


X-500 


The X-500 designation was used as 
disinformation to cover four Soviet 

MiG-25s deployed to Egypt to provide 
reconnaissance of the Israeli military build- 
up. The MiG-25 was then still not in front- 
line service with the VVS, and the unit 
deployed to Egypt was specially formed, 
including front-line, Nil and even civilian test 
pilots. The 63rd Independent Air 
Detachment was deployed to Egypt in 
March 1971, with the aircraft being flown to 


This is the first production MiG-25R 
with the early style tail. The fintips 
of initial ‘Foxbat-Bs’ were more 
sharply cut down than those of 
their successors. 


have one squadron of MiG-25s for high- 
level, clear-weather day reconnaissance, 
with Yak-27Rs and Yak-28s fulfilling the 
night and low-level reconnaissance duties. 
All but the earliest MiG-25Rs had the later, 
broader-chord tailfins, with reduced sweep 
on the trailing edge. The aircraft were also 
fitted with slightly longer nozzles than those 
fitted to MiG-25 interceptors, giving 
reduced drag, albeit with a tiny thrust 


MiG-25RB ‘Foxbat-B’ 


Provision for five-camera 
photo-reconnaissance fit 


penalty. From 020ST03, MiG-25Rs had plain 
wingtips (replacing the original endplate 
fins) and later-production MiG-25Rs had 


Fin fuel tanks fitted to early model aircraft 


Wing pylons added to late model aircraft 





anti-flutter fairings. 
All surviving MiG-25Rs were later 
modified to MiG-25RB standards. 





















500-kg FAB-500M-62T bombs carried on multiple ejector racks 


scored a world first by dropping a bomb 
from 20000 m (65,616 ft) at 2500 km/h 
(1,554 mph). 

To maintain altitude performance, the 
upper surface area of the intakes was 
increased slightly. When modified, 
Ye-155R-4 demonstrated a 700-m (2,296-ft) 
increase in service ceiling, even with a full 
bomb load. The MiG-25RB also featured 
improvements to the aircraft's 
reconnaissance capability. The basic fit of 
A70M and A/E-10 cameras could be 
replaced by a pair of A-72 cameras with 
150-mm lenses, or by a single A-87 camera 
with a 650-mm lens. The aircraft could carry 
SRS-4A, SRS-4B or SRS-4V Elint equipment, 
and an SPS-141 Siren ECM jammer. The 
generous provision of space and access 
hatches for all of this interchangeable 
equipment later made the aircraft a natural 
choice for test and development work. 


Egypt aboard An-22s. The aircraft were 
partially disassembled, and were 
temporarily fitted with small MiG-21 wheels 
in order to gain cargo door clearance. The 
four aircraft consisted of two straight MiG-25Rs 
(020501 and 020504) and two aircraft 
converted to MiG-25RB configuration 
(020402 and 020601). They proved virtually 
immune to interception. The detachment 
returned to the USSR in July 1972, after 
about 20 missions over Israel (each flown 
by pairs of aircraft). MiG-25s returned to 
Egypt in October 1973, following the Yom 
Kippur War, and stayed until late 1974. 





Export MiG-25RB ‘Foxbat-B’ 


The dual-role reconnaissance/bomber 
MiG-25RB (I-O02B) was offered for export, 
concurrently with the export 

MiG-25PD. Bulgaria took delivery of four 
MiG-25RBs (and a MiG-25RU), becoming 
the only Warsaw Pact operator of the 
‘Foxbat-B', apart from the USSR. Algeria 
took an unknown number of MiG-25RBs 
with its MiG-25 fighters, Iraq and Syria each 
took eight, and Libya five (including 499 and 
504). India (not an operator of MiG-25 
fighters) received six MiG-25RBs (KP312, 
351, 352, 353, 354 and 3106 equipping 

No. 102 ‘Trisonics’ Squadron, based at 
Bareilly). The Iraqi aircraft in particular saw 
extensive use in the bombing role, 
attacking Iranian targets during the long- 
running war between the two nations. 


Right: The 
Indian Air Force 
took delivery of 
six MiG-25RBs 
and all wore 
the stylised 
eagle badge of 
No. 102 Sqn. 
One of the IAF’s 
‘Foxbat-Bs’ was 
written off ina 
crash, but the 
others are 
believed to all 
remain 
operational. 


‘Production’ MiG-25RB conversions were 


made at Gorkii, where a new Peleng D 
navigation complex was developed and 
incorporated. Following evaluation and 
testing at Akhtubinsk, production of new 
aircraft switched from the MiG-25R to the 
MiG-25RB, and MiG-25Rs already delivered 
were returned to the factory for conversion. 
The MiG-25RB entered operational 
service in December 1970, initially with a 
VVS regiment based in the Ukraine. The 
first aircraft were limited to carrying four 
FAB-500 bombs under the fuselage (in 
place of a ventral tank) but the bomb load 
was soon doubled through the addition of 
underwing bomb carriage (one pylon below 
each wing). In the reconnaissance role, the 
MiG-25RB had a service ceiling of 23000 m 
(75,460 ft) and a mission radius of 920 km 
(571 miles), figures which were reduced to 
21000 m (68,898 ft) and 650 km (404 miles) 





in the bombing role. In the reconnaissance 
role, the MiG-25RB could actually cruise 
above its service ceiling, decelerating but in 
level flight. The aircraft could exceed Mach 
2.4 for 15 minutes, with speeds of Mach 
2.65 to Mach 2.83 limited to five minutes. 
Cruising time at speeds of below Mach 2.4 
was limited only by endurance. The last 
production MiG-25RBs (from 02022077) 
could carry 5000 kg (11,022 Ib) of bombs, 
four FAB-500s in tandem pairs underwing, 
with six more under the fuselage. 

The MiG-25RB remained in production 
well into 1972, and formed the basis for all 
subsequent reconnaissance variants. 
Improvements to the aircraft included the 
provision of successively upgraded 
navigation/bombing systems, ‘Peleng DR’ 
replacing ‘Peleng D’, before itself being 
replaced by ‘Peleng DM’. The fin tanks 


- were deleted during the mid-1970s. 





Above: Bulgaria was a little-known user of the MiG-25RB. Four aircraft were 
acquired, all MiG-25RBTs equipped with the Tangazh Elint system. One was 
lost in an accident and the others ultimately returned to the USSR. 
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MiG-25 and MiG-31 Variants 





MiG-25MR ‘Foxbat-B’ 


An unknown number of MiG-25RBs were fitted with specialised sensors, but stripped 
converted to serve as weather/ of cameras and SRS-4 Elint equipment. 
meteorological reconnaissance aircraft, 


MiG-25RBV (I-02B) ‘Foxbat-B’ 


MiG-25RBs were modernised with new Russians withdrew from East Germany the 
SRS-9 Virazh (Izdelye 31) Elint equipment 931st ORAP at Werneuchen nominally 
from 1978, gaining the new designation of retained MiG-25RBs, MiG-25RBVs and 
MiG-25RBV. Most aircraft also had the new MiG-25RBTs, although all were probably 





SPS-151 Lyutik (Buttercup) ECM jammer MiG-25RBTs. The truth may never be 
replacing SPS-141 Siren (Lilac). There was known, since all the variants looked 
no external difference between the externally identical. 


MiG-25RBV and the older MiG-25RB.The 
new designation suffix RBV was rendered 
virtually meaningless in the mid-1980s, i y é . ‘ " 
when the remaining unmodified MiG-25RBs as Foxbat-Bs’ fitted with the Virazh Elint system were designated MiG-25RBV, 
were also redesignated MiG-25RBV, even el pa but in practice the designation was applied haphazardly to several variants 
without their Virazh. -_ : WN of the MiG-25RB. 

Fortunately, many Frontal Aviation units aN 
failed to institute the change, continuing to 
refer to aircraft with SRS-4 as MiG-25RBs, 
and keeping the MiG-25RBV designation for 
those aircraft equipped with Virazh. As time 
went on, however, some of these aircraft : 
were updated with the new equipment but et ky S 
did not receive the new designation. Thus, if 8 Of 
according to some sources, when the 





MiG-25RBV ‘Foxbat-B’ 


































































Small, square antenna for Elint 
system, common to MiG-25RBK, RBT 
and RBV 





Window fan for four A-70M and one_ 
A/E-10 camera ey 









Twin cruciform brake chutes with a 
total combined area of 50 m7/538 sq ft, ss 
fitted to most MiG-25s after 1977 


‘Steerable nose gear has two turn 
limits for high- and low-speed 
taxiing 









Wingtips contain anti-flutter 
weights, RWR antenna and static 
discharge wicks 












- Tail fins canted to 8° (outboard) 


Port ventral fin incorporates brake 
Parachute release sensor 


All MiG-25RBs could carry up to 5000 kg (11,022 Ib) 
of bombs, including nuclear weapons (Russian 
aircraft only) 


\ 
Cockpit canopy has ethyl alcohol 
de-icing system, activated by pilot 


Engines rotated through 13° (outboard) to 
make accessory gearboxes more 
accessible 


— Constant 41° 02’ wing leading-edge sweep on all 
MiG-25RB variants 


Wing leading edge formed from OT4-1 titanium 


Cantilever three-spar wing construction 
using Tsagi P-44M airfoil section. Wing 
span of RB versions slightly shorter 
than MiG-25P or MiG-25R 
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MiG-25RBVDZ ‘Foxbat-B’ 


As with the interceptor MiG-25 (see 
MiG-25PDZ entry), serious consideration 
was given to fitting reconnaissance MiG-25s 
with inflight-refuelling probes. Two 
reconnaissance MiGs were fitted with 
inflight-refuelling probes for trials, one a 
MiG-25RBV, the other a MiG-25RBSh. The 
aircraft had similar probes to that fitted to 
the MiG-25PDZ, although they were 
mounted further forward. There is some 
controversy as to whether the aircraft's 
noses were stretched to accommodate the 
probes, and as to whether the probes were 
retractable, like that of the PDZ. The 
MiG-25RBV (‘Red 68’) was redesignated as 
the MiG-25RBVDZ, while the RBSh was 
redesignated RBShDZ. In the event, with 
the probe-equipped Su-24MR and Su-24MP 
entering service, the modification of 
MiG-25Rs with probes was not accorded a 
high priority. 


Close examination will reveal the 
probe on this MiG-25RBVDZ. 


The MiG-25RBVDZ development 
aircraft is seen here taking on fuel 
from an Ilyushin I1-78 ‘Midas’ 
tanker, along with a Sukhoi Su-24M. 











MiG-25RBN ‘Foxbat-B’ 


A dedicated night photographic 
reconnaissance variant was designed 
alongside the MiG-25RB, but was destined 
to remain no more than a prototype. Fitted 
with two NAFA Mk 75 cameras produced 
by Kazan, the MiG-25RBN retained the 
standard reconnaissance nose, and carried 
up to 10 FOTAB-100 or FOTAB-140 
photoflash bombs under the fuselage. 
Unfortunately, the photoflash bombs 
proved to be deadly weapons to anyone on 
the ground, in the vicinity. This severely 


MiG-25RR ‘Foxbat-B’ 


Eight MiG-25RBVs were modified by Yak-25RRs, Yak-25RRVs and Yak-28RRs, 
Mikoyan during 1969 to serve as high- decreasing pilot exposure to radiation by 
speed, high-altitude radiation sampling flying through contaminated air more 
aircraft, under the designation MiG-25RR quickly. The MiG-25RR’s radiation sampling 
(Radiatsionnii Razvedchik=radiation equipment was upgraded while the aircraft 
reconnaissance). The aircraft were fitted was in service. Once their task was 

with sampling equipment, and received complete, the contaminated MiG-25RRs 
other modifications to maximise service were scrapped. 

ceiling. The MiG-25RRs were primarily used 

along the Chinese border between 1970 

and 1980, keeping an eye on Chinese 

nuclear tests. The aircraft supplanted 


restricted their use in peacetime training, 
and the photographic results were poor. 

Confusingly, the MiG-25RBN designation 
has occasionally been used (perhaps 
unofficially, or perhaps erroneously) to 
describe some service aircraft. One such 
was ‘Red 55’, c/n 02016375 at 
Werneuchen, which was similar in 
configuration to the co-located MiG-25RBVs 
and RBTs, but which had only a single 
vertical camera port, reportedly covering a 
specialised night camera. 





-MiG-25RBT (I-02T) ‘Foxbat-B’ 


While the VVS MiG-25RBs were upgraded 
to MiG-25RBV, the Gorkii factory began 
production of a new reconnaissance 
derivative of the ‘Foxbat’, the MiG-25RBT. 
The MiG-25RBT was built from 1978, and 
had a Tangazh (lzdelye 33) Sigint package 
(in place of Virazh or SRS-4) and a Parol 
(Password) IFF set. The Tangazh set had 
receivers covering a wider range of hostile 
emitters, and sophisticated processing 
allowed post-flight emitter location using a 
form of triangulation. From 1980, these 
aircraft were fitted with the new LO-06 
Beryoza (Birch) RHAWS instead of the 
Sirena S-3M. It is probable that some 
MiG-25RBs and RBVs were modified to 


MiG-25RBT standards, but it is uncertain as 
to whether such aircraft received the new 
designation, or whether they retained their 
original designations. Known MiG-25RBT 
construction numbers were 02020305 
(‘Red 61’), 020214146 (‘Red 57’), 
020214171 (‘Red 53’), and 020216108 (‘Red 
56’), all serving with the 931st ORAP at 
Werneuchen. 02017745 (‘Red 54’) and 
02016375 (‘Red 55’) were described as 
MiG-25RBVs, while the latter aircraft was 
also sometimes referred to as an RBN. 


This MiG-25RBT was one of the 
Welzow-based aircraft which 
returned to Russia in 1992. 








MiG-25RBK (I-02K/I-51) ‘Foxbat-D’ 


The success of the MiG-25R and MiG-25RB 
led to the development of dedicated Elint 
and radar reconnaissance versions of the 
MiG-25R ‘Foxbat-B’, based on the 
MiG-25RB airframe. The MiG-25RB could 
already carry SRS-4 Elint equipment on 
removable pallets, but could not transmit 
data to the ground as it was received, and 
thus required lengthy post-flight evaluation 
and debriefing. The MiG-25RBK was 
designed to remedy this shortcoming, and 
used the heavier and more bulky Kub-3 
Elint suite, which had to be permanently 
installed. This necessitated removal of most 
of the camera mounts, while the dielectric 
panels on the sides of the nose were just 
slightly enlarged. Although it lacked the very 
ong dielectric panel of the MiG-25RBS, the 
RBK's lack of camera windows made the 
aircraft a ‘Foxbat-D' in NATO's eyes, rather 
han a ‘Foxbat-B’. Another change was 
made to the dielectric radome at the tip of 
he nose. It was longer, extending 
somewhat further aft, and had a cut-ou 
he upper section. 

With no possibility of a Kub-equipped 
MiG-25 being used in the photo- 
reconnaissance role, all the remaining 
camera ports were finally deleted. The 
aircraft retained the bombing capability of 
he MiG-25RB ‘Foxbat-B’, however, and 
was fitted with SPS-143 ECM equipment, 
rather than the more common SPS-142. 





n 











MiG-25RBK ’Foxbat-D’ 


Retains nose antenna configuration of MiG-25RB with Kub-3M Elint system 























Extended nosetip radome Provision for camera ports deleted on most aircraft 


The MiG-25RBK was produced at Gorkii 
from 1971 until 1980. 

The MiG-25RBK formed the basis of the 
MiG-25RBF, which was produced by 
conversion from 1981, mainly at VVS 
maintenance units. 


Production of the MiG-25RBK was 
undertaken at the Gorkii factory 
from 1971 until 1980. Like all 
members of the RB family, the 
MiG-25RBK has few major 
distinguishing features. This 
aircraft has a curious mix of camera 
ports along with the RBK’s 
trademark extended nose. 
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MiG-25 and MiG-31 Variants 


MiG-25RBE (I-02F) ‘Foxbat-D’ 


The MiG-25RBF designation was applied to 
MiG-25RBK aircraft upgraded with new 
Shar-25 (Balloon-25) Elint equipment and a 
modernised defensive aids system, with 
improved RWRs and chaff/flare dispensers. 
The aircraft were not officially known as the 
MiG-25RBSh, since this designation was 
already taken by those MiG-25RBSs 
upgraded with the Shompol SAR, In service, 
however, the MiG-25RBSh designation was 
sometimes used erroneously. The only 
external distinguishing feature of the RBF 
lay in the provision of four small rectangular 
dielectric panels low on the sides of the 
nose, in a similar position to the camera 
ports. The MiG-25RBF was produced by 
conversion of existing MiG-25RBKs, mainly 
at VVS maintenance establishments. It 
retained full bombing capability. The new 
Elint equipment worked quite well at low 
level, and a small number of MiG-25RBFs 
received a camouflaged finish, like that 
applied to some MiG-25BMs. Known 
MiG-25RBF construction numbers were 
02024604 (‘Red 59’), 02024819 (‘Red 58’), 
02029095 (’Red 60’), 02029105 (‘Red 62’), 
and 02032317 (‘Red 38’), all serving with 
the 931st ORAP at Werneuchen. 





MiG-25RBS (I-02S/I-52) ‘Foxbat-D’ 


The MiG-25RBS was developed at the same 
time as the MiG-25RBK, and, while retaining 
the bombing capability of the 

MiG-25RB, dispensed with provision for 
interchangeable camera and Elint fits. 
Instead, the aircraft was fitted with a 
powerful Sabla-E (Sabre-E) Sideways 
Looking Airborne Radar (SLAR), which was 
used at altitudes of 17000 m (55,774 ft) or 
more. The MiG-25RBS had a distinctive 
external appearance, with huge rectangular 
dielectric panels on the sides of the nose, 
through which the SLAR ‘looked’. They 
were reminiscent of the long SLAR 
antennas further forward on the noses of 
the first Ye-155Rs, but deleted from 
subsequent reconnaissance aircraft. The 
MiG-25RBS had no oblique camera ports, 
but did retain the shorter dielectric nosecone 
of the original reconnaissance version. 

The SLAR's imagery was recorded for 
interpretation in a special mobile ground 
station, and was detailed enough for 
recognition of static aircraft, ships and 


ST yr raspy: ene emir 





The MiG-25RBF did away with the 
camera provisions of earlier RB 
variants. Instead, the nose was 
fitted with two pairs of dielectric 
panels for its Shar-25 Elint system. 





MiG-25RBS ‘Foxbat-D’ 


Larger, repositioned dielectric panel for Sabla-E SLAR 





No datalink. SLAR imagery accessed on ground 
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All camera ports deleted 


armoured vehicles, and for surveying the 
condition of buildings or bridges in a post- 
strike reconnaissance role. Most surviving 
MiG-25RBSs were converted to MiG-25RBSh 
standards from 1981. 


Large flat panel antennas fora 
Sideways-Looking Airborne Radar 
(SLAR) were fitted on both sides of 
the MiG-25RBS’s nose. ; 


SPS-142 ECM system fitted 





MiG-25RBSh (I-02Sh) 


The MiG-25RBSh designation was applied 
to MiG-25RBs modified by the VS to carry 
the new Shompol (Ramrod) SLAR. The new 
equipment had two or three times better 
resolution than the old SLAR over a given 
range, and could be used effectively at 
heights between 300 and 23000 m (985 and 
75,460 ft). Furthermore, the new SLAR had 
a superb mapping mode, and had a genuine 
MTI (Moving Target Indication) capability. 
The modification from MiG-25RBS to 
MiG-25RBSh standard brought with it no 
change to the aircraft's external appearance. 
It seems likely that virtually all surviving 


MiG-25RBSs were brought up to the new 
standard, although in service some may 
have retained their original designation, 
Where MiG-25RBFs equipped with Shar 
were in service, and already being 
unofficially referred to by the MiG-25RBSh 
designation (as at Werneuchen), the 
Shompol-equipped aircraft were referred to 
by their original MiG-25RBS designation. 


Upgraded MiG-25RBSh aircraft 
fitted with the Shompol SLAR were 
virtually indistinguishable from 
original MiG-25RBSs. 








MiG-25RU (I-39) ‘Foxbat-C’ 


Although the decision was taken to develop 
separate trainer variants for the interceptor 
and reconnaissance MiG-25s, both trainer 
types were essentially based on the 
airframe of the MiG-25P, with cranked wing 
leading edges, no tailfin fuel tanks, and 
short engine nozzles. The MiG-25RU was 
thus externally identical to the MiG-25PU, 
although it lacked provision for underwing 
stores pylons. The only real difference lay in 
the fact that the MiG-25RU had the MiG-25R 
navigation system, and instructor-controlled 
reconnaissance equipment simulators. 

The MiG-25RU prototype (390SA01) 
made its maiden flight on 20 March 1971. 
This aircraft (coded ‘Red 46’ and later ‘Blue 
01') was later used by the LII at Zhukhovskii 
as a testbed for the Zvezda K-36RB ejection 
seat designed for the Buran space shuttle. 
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Outside the USSR, MiG-25RUs were 
delivered to Algeria, Bulgaria, India, Libya 
and Syria. The Indian aircraft were serialled 
DS361 and DS362, while the Bulgarian 
aircraft wore the code ‘Red 51’. 


MiG-25RU ‘Foxbat-C’ 


Weapons wee of MiG-25PU completely deleted 











































































Peleng navigational system not fitted 

















Above: Two-seat ‘Foxbats’ Above right: ‘Red 46’ was an_ Right: India 
were attached to every ejection seat testbed forthe operates a pair 
MiG-25 unit and were heavily Buran project. It was later of MiG-25RUs 
used. Most airframes now renumbered as ‘Blue 01’ and _ alongside its 
have high fatigue times. now serves with the LII. MiG-25RBs. 


SEAD Versions wan tg ee oemunwecccusse §=IMGIG-25B 


completed on it, the defence suppression 




















Ye-155K programme absorbed a great deal In 1977, Mikoyan proposed a dual-role 
Ye 155K of effort and did eventually lead to flying reconnaissance/defence suppression 
e= hardware. The Ye-155B had been planned variant of the ‘Foxbat’, the MiG-25B, with 
as a two-seater, with an Ivolga (Golden an Espadron reconnaissance strike complex 
The performance of the MiG-25 was was suitable for carriage by the MiG-25. Oriole) electro-optical sighting system for including Shompol SLAR, a thermal imaging 
sufficiently impressive to prompt air force When the MiG-25RB was accepted into day/night target detection and acquisition. system, a new Elint set, and anti-radiation 
chiefs to consider using the platform to service, the directive from the Council of The Ye-155K was originally planned as a missiles. The successful trials of the 
meet a number of other roles. Early Ministers included a clause calling for that fairly similar type, but was envisaged as a MiG-25BM prototype led to the 
generation Soviet anti-radiation missiles aircraft to be fitted with Kh-58s. This did not single-seater with a new targeting system abandonment of the dual-role concept, and 
were too big and too heavy to be carried by actually happen, of course, but development consisting of a pair of Landish (Lily of the no MiG-25B prototype was ever 
tactical aircraft, but the Kh-58 (AS-11 ‘Kilter’) of a dedicated SEAD variant gathered pace. Valley) ECM sets. constructed, 
e r b 9 Kh-58 (AS-11 ‘Kilter’) primary armament 
MiG-25BM (I-02M) ‘Foxbat-F 
The Ye-155K programme eventually bore MiG-25BM ‘Foxbat-F’ 
fruit in the shape of the MiG-25BM, though 


this, the first ‘Wild Weasel’ MiG-25, was Fake radome painted on to many aircraft to disguise role 
destined not to enter service until 1988. The - 
MiG-25BM was developed as a dedicated 
defence suppression aircraft, intended to 
clear a path through heavily defended 
airspace for reconnaissance MiG-25s and 
other aircraft types. The aircraft was fitted 
with a sophisticated and comprehensive 
Jaguar integrated ECM and targeting 
system, capable of detecting, locating, 
selecting and prioritising threats and of 
defining launch zones for the aircraft's four 
Kh-58 anti-radiation missiles. The Kh-58 
missile itself was heavily modified before it 
entered service with the MiG-25BM, gaining 
a new rocket motor and a new empennage 
to make carriage by other aircraft types 
easier. The new missile variant was 
designated as the Kh-58U (Unifitsirovannii = 
standardised). As well as passive, multi- 
band receivers, the MiG-25BM's equipment 
package included a Sych-M (Little Owl) 
radar. 

The prototype MiG-25BM was converted 
from a MiG-25RBV airframe during 1976. 
The aircraft was then tested, firing real 
Kh-58 missiles (with telemetry equipment 





instead of warheads). With no synthetic, Left: This is the first MiG- Above: This Poland-based 
simulated radar transmitters available, the 25BM, which was rebuilt from BM is seen on display with 
missiles were fired against real, ‘live’ radars, 


which were switched off at the last moment 
to try to save them from destruction. In 
most cases, though, the Kh-58 simply 


a MiG-25RBV, in 1976. a full missile load. 


continued to go where it had been homing, This view (left) 
scoring many direct hits. of an ; 

Fewer than 100 MiG-25BMs were built, undisguised 
between 1982 and 1985. They were MiG-25BM used 
delivered to Frontal Aviation units already for trials shows 
operating MiG-25RBs, usually forming some of its 
dedicated SEAD squadrons within a ialist 
regiment. The MiG-25BM featured a 20-cm specialis 
(7.8-in) nose plug giving extra volume for antenna fit. 

ECM and missile guidance equipment. The Compare it 


with the service 


aircraft entered front-line service in 1988, 7 Ww 
aircraft below. 


following successful service trials and an 
extended service ground and aircrew 
training period. MiG-25BMs replaced Yak-28 
sub-variants in Frontal Aviation service. 
Most MiG-25BMs had their noses 
painted in dark grey or dark green around 
the area which equated to the MiG-25P's 
radome, in a deliberate attempt to make 
them look like fighters to the casual 
observer. MiG-25BMs in East Germany and 
Poland were withdrawn when the Berlin 
wall came down, to cloak them from the 
eyes of curious Westerners. The type 
remains extremely secret, to this day. 











Above: The changes to the cockpit of the 
m MiG-25BM are limited to the addition of 
revised mission equipment panels. 
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MiG-25 and MiG-31 Variants 


The MiG-31 ‘Foxhound’ family 





Ye-155MP-— unbuilt versions 


The development of stand-off and escort 
jammers and of cruise-missile-carrying low- 
level bombers made reliance on ground- 
based radar and controllers increasingly 
untenable. The USSR began replacing Its 
battlefield air superiority fighters with 
aircraft which were more capable of 
autonomous operation (in the form of the 
MiG-29 and Su-27), and, at much the same 
time that these projects were launched, 
Mikoyan began to develop a new derivative 
of the MiG-25 for the PVO which would 
have similar autonomous capabilities. The 
Ye-155MP was intended to patrol the vast 
areas of the USSR where ground-based and 


airborne early warning coverage was patchy, 


and had a long endurance and range, with a 
dedicated backseat crewman operating the 
radar to enhance the aircraft's ability to 
operate without guidance from ground- 
based controllers. 





Although other design bureaus produced 
studies of new-generation interceptors, 
Mikoyan was favoured by the PVO, who 
wanted an aircraft derived from the tried- 
and-trusted MiG-25. The requirement 
originally called for an increase in maximum 
speed (to 3500 km/h; 2,174 mph) as well as 
increased range and endurance. These 
requirements proved quite impossible to 
meet — engines powerful enough to 
improve performance were too thirsty to 
allow any increase in range, while bypass 
turbofans with better specific fuel 
consumption could do no better than to 
maintain the MiG-25's existing 
performance. 


Izdelye 518-55 combined airframe 
features of the MiG-25 and MiG-31, 
with an all-new wing and double 
bogie main undercarriage. 


Three different Ye-155MP configurations 
were drawn up by Mikoyan to meet the 
requirement. All were founded on the 
baseline MiG-25 fuselage and retained the 
MiG-25's raked intakes, although they were 
refined. The designs were all designed as 
two-seaters, with pilot and navigator sitting 
in separate tandem cockpits under upward- 
hinging canopies, The most strikingly new 
configuration featured a MiG-23-type 
variable-geometry wing, a single tailfin and a 
folding twin ventral fins, with four-wheel 
main undercarriage bogies. 

The second Ye-155MP variant was 


The Ye-155MF (F=Frontovoy, front- 
line) was a high-speed attack 
design, with a side-by-side cockpit 
arrangement, similar to the Su-24. 





This variable-geometry Ye-155MP 
configuration featured a strange 
mix of MiG-23, MiG-25 and MiG-31 
features. 


known as the Izdelye 518-55, and was the 
closest in appearance to the eventual 
production MiG-31. The aircraft had a three- 
spar trapezoidal wing with leading-edge root 
extensions, semi-submerged underfuselage 
missiles and tandem twin-wheel main 
undercarriage units. 

Finally, the Ye-158 was a tailless Delta 
with an ogival wing, reportedly similar to 
that of the Tu-144 and A-144 Analog. At 30 
tonnes, this aircraft was lighter than the 
original MiG-25, and was reportedly similar 
in configuration to the Mikoyan MiG 1.42. 





MiG-25MP (I-83) (Ye-155MP) 


The production MiG-31 (originally known as 
the MiG-25MP) was based on the 
configuration of the |-518-55. The aircraft 
was designed from the start to incorporate 
a pair of Soloviev D-30F turbofans (as tested 
in the I-99) and the Zaslon (Shield) radar 
(previously the Smerch-100) intended for 
installation in the MiG-25PA. 
This was the first electronically scanned 
phased array radar in front-line service, and 
could scan an area out to 70° on each side 
of the centreline, and to 60° below the 
nose. The radar could track 10 targets, and 
could simultaneously engage four. The 
system was designed to allow the aircraft 
to act as a mini-AWACS, guiding other 
fighters whose own radars could be in 
standby mode, not emitting. Alternatively, 
relatively small formations of MiG-31s 
would be able to sanitise a huge swathe of 
airspace. The radar was backed up by a 
retractable IRST. : 
The basic configuration was translated 
into reality by a team led by the great 
Rostislav Belyakov, whose experience and 
ability ensured that despite its designation 
and overall appearance, the MiG-25MP was 
much more than a simple derivative of the 
iG-25. The fuselage and air intakes (which 
might superficially appear to have been 
unchanged) were of entirely new structure, 
housing more fuel and acting as a ‘lifting 
body’ which generated some 25 per cent of 
he total lift. The wing, too, was entirely 
redesigned. The two-spar structure of the 
iG-25 gave way to a thinner, cambered, 
hree-spar wing of much greater stiffness. 
The camber delayed tip-stalling, while small 
LERXes enhanced controllability at high 
Alpha. The previously fixed leading edge 
was given four-section flaps, while the plain 
laps and two-section ailerons of the MiG-25 
were replaced by two-section flaps and 
outboard flaperons. 

The undercarriage was of entirely new 
design, with tandem staggered mainwheels 
on a single oleo. The front wheels were 
inboard of the oleo, with the rear wheels 
outboard. This ensured that the rear wheels 
did not simply follow the front wheels when 
taxiing on snow, preventing them from 
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‘Blue 831’ was the first Ye-155MP 
prototype. The two development 
aircraft did not have a smooth test 
and trials programme, delaying the 
service introduction of the MiG-31. 


slipping or skidding on ice compressed by 
the front wheels. This system was lighter 
and more compact than a four-wheeled 
bogie, which was felt to be the bes 
alternative. 

The navigator's cockpit incorporated a 
telescopic control column, rudders and a 
retractable periscope, allowing the 
operational aircraft to be used for pilot 
conversion training, and also giving the 
backseater a chance of recovering the 
aircraft in the event of pilot incapacitation or 
injury. This meant that there was no need 
for a dedicated two-seat trainer version of 
the MiG-31. 

Unlike the MiG-25, the MiG-25MP was 
designed to have an internal gun, a 30-mm 
GSh-6-23 revolver cannon similar in concept 
to the US M61A11 Gatling-type Vulcan 
cannon. It was mounted in a fairing scabbed 
to the side of the starboard engine nacelle. 
The MiG-31's primary weapon was similarly 
new. The R-33 missile used inertial 
guidance for the early stage of its trajectory 


MiG Ye-155MP (MiG-25MP) 











(with course correction from the launch 
aircraft) before going to active radar homing 
in the terminal phase. This made the 
weapon broadly comparable to the similar- 
looking AIM-54 Phoenix carried by the F-14 
Tomcat, although the Western missile was 
reported to have a very much longer range. 
There are persistent reports that the R-33 
was designed as a direct result of Soviet 
access to Phoenix missiles supplied to Iran. 
The MiG-31 could also carry R-40 
missiles underwing, but, when it did so, the 
number of R-33s carried had to be reduced 
by one to allow the carriage of a 
datalink/illuminator pod. Alternatively, 
underwing pylons could be fitted with 
launch rails for short-range IR-homing 


Leading-edge root extensions swept to 70° / 


Fuselage and air intakes have important lift functions | 








weapons like the R-60 (AA-8 ‘Aphid’). 

Two MiG-25MP prototypes were built in 
the OKB's own workshops. The first (coded 
‘Blue 831') made its first flight on 16 
September 1975, in the capable hands of 
Fedotov. Initially completed with a plain 
nosewheel door, the aircraft was soon fitted 
with a replacement door which incorporated 
three landing and taxi lights. The second 
prototype (‘Blue 832’) flew in May 1976, 
piloted by Ostapenko. The second aircraft 
had a representative avionics fit, including 
radar, and was fitted with the type’s built-in 
cannon. Despite a host of minor problems, 
the type showed such promise that it was 
immediately ordered into production as the 
MiG-31. 





Thin three-spar wing 








































































































Primary armament of R-33 (AA-9 ‘Amos’) missiles - 





D-30F turbofans 


MiG-31 ‘Foxhound?’ (I-01) 


Production of the MiG-31 began at Gorkii in 
1977. The aircraft differed from the two 
prototypes in detail, although they looked 
identical. Undercarriage doors and airbrakes 
were redesigned, as were the wing fences 
and LERXes. D-30F-6 engines fitted to the 
production aircraft were similarly modified 
and refined, as was the NO-07 SBI-16 
Zaslon radar. Initial MiG-31 production 
batches were very small, and the aircraft 
produced were used for development, 
trials, test and evaluation work. There were 
only two aircraft in the first batch (‘Blue 
011’, c/n 0101 and ‘Blue 012’, c/n 0102), 
with three more in the second batch (‘Blue 
201', c/n 0201, ‘Blue 202’, c/n 0202, and 
‘Blue 203’, c/n 0203). ‘Blue 305’ 
0305/69700104801), the 10th production 
aircraft, introduced structural strengthening. 
The MiG-31 entered the |A-PVO 
inventory in May 1981, although the official 
Act of Acceptance was not signed until 
December, and front-line service did not 
begin until 1982. The MiG-31's flight test 
programme and initial service life was 
marred by engine and fuel system 
problems, with a number of losses. 
Fortunately, the MiG-31 soon settled into 
service, with conspicuous success. The 
MiG-31 has equipped PVO interceptor 
regiments at Anadir, Andirma (72nd IAP), 
Gromovo (180th IAP), Jelizovo, 
onchegorsk (174th IAP), Morshansk 
153rd IAP), Nachodka, Pravdinsk (786th 
AP) and Talagi (518th IAP). NATO's ASCC 
allocated the codename ‘Foxhound’ to the 
new interceptor. 

Unlike the MiG-25, the MiG-31 could 
carry two underwing fuel tanks (each with 
up to 2500 litres/550 Imp gal) under the 
outboard underwing pylons, although there 
was no provision for a belly tank. 

Some production MiG-25s have appeared 
to lack segmented ‘petals’ on the jetpipe of 
one (usually the port) or both engines. The 
reason for this has never been satisfactorily 
explained. 

The MiG-31's avionics suite includes an 
SPO-15SL RHAWS, SRO-2P and SRZ-2P IFF 
transmitter and receiver, and an SO-69 ATC 
transponder. For communications, the 
aircraft has an R-862 UHF, an R-864 HF and 
an APD-518 secure digital datalink. It also 
has a BAN-75 command link. The NK-25 











Above: Despite the many problems 
suffered during its development 
programme the MiG-31 has had a 
successful service career, proving 
reliable and popular. It was the 
world’s first production interceptor 
to be fitted with a phased-array 
radar. 


Above right: The (dummy) IR- 
homing R-46TD (AA-6) missiles 
carried by this ‘Foxhound’ are an 
unusual load for the type. 


Right: Operational MiG-31 units are 
largely based at frontier air bases, 
in inhospitable conditions. This 
Siberian-hased aircraft is seen 
taxiing out for a mission with a 
mixed warload of R-33 and smaller 
R-60 missiles, 


MiG-31 ‘Foxhound’ 


R-33 missiles carried, semi-recessed, 
on AKU-410 ejector racks _ 


Six-barrelled GSh-6-23/M cannon above starboard main wheel well 


MiG-25 and MiG-31 Variants 












































































Above: The MiG-31 is built from a 
mix of stainless steel, aluminium 
and titanium alloys. 


Right: ‘Blue 202’ is an example of 
the second production batch of 
MiG-31s. Its predecessor, ‘Blue 201’, 
crashed in 1984. 


navigation suite includes a duplicated |S-1- 
72A INS, an A-331 SHORAN, A-723, 
Marshroot and Tropik LORAN sets. 

The new configuration was originally 
intended to form the basis of a family of 
front-line aircraft, and not just an 
interceptor. Thus the Ye-155MF was a 
dedicated SEAD aircraft based on the 
MiG-31B (I-01B). 


















































MiG-25 and MiG-31 Variants 





MiG-31 (I-01DZ) 


Operational experience soon showed that 
the MiG-31 was deficient in range, although 
it did represent a major improvement over 
the aircraft it replaced. To a certain extent, 
the MiG-31 was a victim of its own success, 
since when it became clear that its range 
and endurance exceeded those of the 
MiG-25, air force and naval commanders 
began to request that MiG-31s perform 
other missions, including the escort of long- 
range maritime reconnaissance aircraft. 

The obvious solution was to provide an 
inflight-refuelling probe. Building on the 
experience gained with the probe-equipped 
MiG-25 variants (MiG-25PDZ, MiG-25RBVDZ, 
and MiG-25RBShDZ), Mikoyan added a neat 
semi-retractable probe in front of the 
cockpit, offset well to port. The aircraft was 
also fitted with a ‘micro-control system’, 
using displacements of nozzle petals to give 
fine control during refuelling contacts. 

One aircraft (c/n 1603) was fitted with a 
dummy probe for trials, and was joined by 
c/n 3608 with a fully-functioning probe, 
though without all the necessary navigation 
and fuel transfer monitoring equipment 
designed for the production installation. The 
first fully-equipped ‘probed’ MiG-31 was 
‘Blue 592' (c/n 5902), which was fitted with 
LORAN and other long-range navaids. This 
aircraft was used for a range of long-range 


MiG-31 (I-01DZ) 


Compact refuelling probe only difference between 1-01DZ 


and earlier aircraft 





The addition of a refuelling probe to 
the MiG-31 was a logical step and 
the DZ (Dozaprvka, refuelling) 
modification greatly extended the 
combat radius of the ‘Foxhound’. 


demonstration flights, including nine-hour 
flights and practice intercepts over the 
magnetic North Pole, testing the aircraft's 
nav system sensitivity to magnetic 
anomalies. 

Forty-five MiG-31s (including ‘White 374’, 
c/n 3704, seen at many Western air shows) 
were built to this standard (between 1990 
and 1991) and were sometimes unofficially 
known as MiG-31Ds before production 
switched to the further improved MiG-31B. 














Apart from their semi-retractable probes 
(semi-recessed but uncovered and visible 
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when retracted), these aircraft did not differ 
from the standard MiG-31. 





MiG-31B (I-01B) 


Just as Victor Belenko’s 1976 defection 
provoked the development of the MiG-25PD 
‘Foxbat-E’, another Russian renegade 
(Tolkachev) sold state secrets to the West, 
including details of the radar and fire control 
systems of various front-line fighters, 
including the MiG-31. 

Mikoyan was already working on an 
upgrade to the MiG-31, and this was given 
an added impetus by the compromising of 
some of the original aircraft's secrets. 
Tolkachev was arrested by the KGB in 1985. 
Under the designation MiG-31B, the aircraft 
gained an improved radar (with better 
electronic counter-countermeasures 
capability), upgraded R-33S (AA-9 ‘Amos’) 
air-to-air missile armament and improved 
avionics, including some new digital 
processors. All MiG-31Bs were otherwise 
built to so-called ‘MiG-31D‘ standards, with 
enhanced navigation equipment and inflight- 
refuelling probes. 

The MiG-31B entered production at Gorkii 
in 1990, as MiG-31D production began to 
run down. Existing MiG-31s were upgraded 
to the same standard as the MiG-31BS. 


MiG-31B ‘Foxhound’ 


Refuelling probe, as standard 


Improved R-33S missile armament 


Optional external 2500-litre (550-Imp gal) fuel tanks 























MiG-31BS (I-01BS) 


The MiG-31BS (Stroievoi = operational) 
designation was applied to early production 
MiG-31s (and MiG-31Ds) upgraded to full 
MiG-31B standards at Gorkii. These aircraft 
were normally modernised when they 
returned to the factory for routine 
maintenance, repair or overhaul. After 
modification, they were externally identical 
to new-build MiG-31Bs. Numerically, the 
MiG-31B and MiG-31BS were the most 





MiG-31LL 


A single unprobed early MiG-31 (‘Red 79’) 
has been converted for test duties at the LI! 
at Zhukhovskii. The aircraft is externally 
virtually standard, although it does have 
unusual wingtip fairings which contain 
mountings for test cameras for filming 





MiG-31E 


The MiG-31E (I-01BE) designation was 
originally applied to a straightforward 
(slightly downgraded) export version of the 
MiG-31B, with less than full-standard ECM, 
simplified R-33 missiles and a downgraded 
radar. A prototype (‘White 904’) has been 
tested at Akhtubinsk, and another may be 
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stores separations. Some sources suggest 
that the aircraft has also been used for 
ejection seat tests. The aircraft wears with 
camera calibration markings, and even has a 
bald lion (Lysii Lev) insignia on its intakes. 


The LII’s sole MiG-31LL has small 
bullet fairings on its wingtips, 
housing test cameras. 


‘White 903’. A number of nations have been 
associated with the possibility of MiG-31 
exports, including China, Iran and Syria. The 
same designation now applies to a slightly 
more ambitious export version of the MiG-31, 
with the ground attack capability of the 
MiG-31F and with provision for some 
Western avionics and weapons systems. 
The original single-role export MiG-31E is 
believed to have been abandoned. 


important types in the |A-PVO inventory, 
although they may now have been 
overtaken by the various Su-27 sub-types in 
service. 


MiG-31F 


This designation was applied to a multi-role 
tactical fighter derivative of the MiG-31B 
revealed at the 1995 Paris Air Salon. While 
retaining the Zaslon radar and R-33 AAM 
capability, the MiG-31F was also compatible 
with a range of air-to-ground weapons, 
using new radar modes or TV/laser guidance. 


Below: The MiG-31B/BS was a 
stepping stone from the first 
‘Foxhounds’ to the MiG-31M. The 
improved aircraft was fitted with 
upgraded mission electronics and 
more capable R-33S missiles. 





Maximum take-off weight of the MiG-31F 
was increased to 50 tonnes, allowing the 
aircraft to carry a maximum air-to-ground 
weapon load of 9000 kg (19,840 Ib) on six 
hardpoints. The aircraft could operate as a 
‘Wild Weasel’ defence suppression 
platform, carrying Kh-31P or Kh-25MP 
missiles. Other weapons carried by the type 
could include the Kh-29, together with TV- 
or laser-guided bombs. 





Gorkii MiG-31/hybrid MiG-31M 


The Gorkii factory built one MiG-31 aircraft 
with a number of modifications and 
‘improvements’ designed by the plant's 
own engineers. The resulting aircraft, coded 
‘Blue 503’, had the bulkheads between 
some of its fuel tanks deleted, saving 
weight but causing a shift in the centre of 
gravity, with unacceptable effects on 
performance and handling. 

This airframe was subsequently used as 


a testbed for the MiG-31M programme, 
fitted with a new MiG-31M forward 
fuselage, and modified with a MiG-31M 
spine, but retaining ‘normal’ LERXes and fin 
fillets. It is not certain whether the aircraft 
was re-engined. It was never a true MiG-31M, 
although it used the ‘Blue 051’ code which 
would have been associated with the first 
MiG-31M prototype, had the first M 
airframe not been a static test airframe. 


MiG-31M (I-05) 


The MiG-31M designation was applied to 
the most advanced version of the 
‘Foxhound’ yet seen. The new variant was 
primarily designed to exploit the longer- 
range R-37 missile, which had a claimed 
reach of up to 300 km (186 miles). In April 
1994 a MiG-31M armed with an R-37 
demonstrated at least one successful 
intercept against a very long range target 
(destroying a drone at a range of 300 km/ 
186 miles). Whereas the basic MiG-31 
carried four missiles in tandem side-by-side 
pairs, the MiG-31M had a more cluttered 
belly, with three side-by-side recesses, each 
housing a tandem pair of the new missiles. 
Similar in size and appearance to the original 
R-33, the new R-37 missile is almost 
certainly a direct derivative of the baseline 
MiG-31's 'Phoenikskii’.To them could be 
added up to four of the formidable new R-77 
(AA-12 ‘Adder') missiles underwing. The 
gun was deleted, 

To take full advantage of its new missile, 
the MiG-31M was fitted with an entirely 
new radar (possibly based on the existing 
Zaslon) with a larger-diameter radome 
(necessitating a wider and deeper nose). 
The radar was augmented by a revised IRST 
and a laser rangefinder. To improve the 
pilot's view forward over the nose, the nose 
in front of the cockpit was drooped by 7°. 
The MiG-31M was fitted with a range of 
new avionics systems, and the rear cockpit 
was extensively redesigned, with new CRT 
multi-function display screens. Interestingly, 
the rear cockpit lost its throttles and 
telescopic control column, and, with no 
provision for flying the aircraft from the 
backseat, the forward-looking periscope 
was removed, and the canopy over the rear 
cockpit became more solid, losing windows. 
This made the rear cockpit environment 
darker, improving the backseater's view of 
his display screens in strong sunlight. By 
contrast, the front cockpit canopy was 
entirely redesigned, losing its centreline 
frame, and the original heavily-framed 
windscreen with its separate quarterlights 
was replaced by a single, one-piece wrap- 
round screen. 

The MiG-31M had a bulged fuselage 
spine, housing new avionics equipment and 
some extra fuel. Other visible airframe 
modifications included the provision of 
enlarged LERXes with sabre-like curved 
leading edges. Similarly, the rudders were 
of increased chord, yet the tailfin trailing 


MiG-31M (‘Blue 053’) 





Finroot extensions differ from aircraft to aircraft in test batch é CMF 
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Zaslon-M radar believed fitted 











Standard wingtips 


Finned wingtip (ESM?) pods fitted to seventh prototype only 


MiG-31M (‘Blue 057’) 
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edge below the rudder was cut away, 
improving airflow around the rear fuselage. 
The fin fillets were also refined. Although 
the MiG-31M retained an inflight-refuelling 
probe, it was redesigned, with an integral 
cover that was more fully submerged when 
retracted, and was relocated on the 
starboard side of the nose With a 
considerably heavier maximum take-off 
weight, the MiG-31M gained a new, more 
powerful engine, the D-30F-6M. 

The MiG-31Ms were built in the Gorkii 
factory. The first airframe was for static 
test, and the first flying prototype was thus 
the second airframe, coded ‘Blue 052’. It 
made its maiden flight on 21 December 
1985 but crashed before it could be fitted 
with its radar, and was replaced by the 
rebuilt aircraft originally produced to test 
modifications designed by Gorkii’s own 
engineers (see separate entry). All of the 
MiG-31M prototypes differed from each 
other in detail, but looked almost identical. 
The exception was ‘Blue 057’, the seventh 
and final MiG-31M. This aircraft incorporated 
a pair of fixed wingtip ECM/ESM pods, with 
triangular upper and lower finlets. 

The MiG-31M had the misfortune of 
being born at the wrong time, when 
defence budgets were being slashed. As 
the aircraft reached an advanced stage of 
flight testing, the money simply ran out. 
Today, the MiG-31M programme seems to 
be ‘dead in the water’. 








The MiG-31M introduced an even more sophisticated radar fit and improved 
R-37 missiles to the basic ‘Foxhound’. A family of development aircraft was 
built; ‘Blue 056’ with dummy R-77 missiles (above) and ‘Blue 057’ (below) 
with its distinctive wingtip pods are seen here. 








MiG-31D (I-07) 


Two MiG-31D prototypes were built in 1987, 
coded ‘Blue 071’ and ‘Blue 072'. They used 
the MiG-31D designation officially, unlike the 
first probe-equipped MiG-31s, which were 
sometimes unofficially known as MiG-31Ds. 
The MiG-31D may have been based on the 
MiG-31M, probably using the MiG-31M's 
D-30F-6M engines and certainly featuring 
the same long, curved LERXes. On the 
other hand, the MiG-31D had the original 
small spine, and the same cockpit canopies 
and ‘undrooped’ nose radome. 

These highly-specialised aircraft had the 
standard weapon system removed, and had 
no underfuselage missile recesses. This 
was because the aircraft were designed 
simply as carriers for a single example of an 
advanced anti-satellite missile, and were 
optimised to get this weapon to its high- 
altitude ‘edge of space’ launch envelope as 
soon as possible. The aircraft featured new 
wingtip fairings with triangular endplate fins 


MiG-31D ‘Foxhound’ 


similar to those fitted years before to the 
earliest Ye-155 aircraft. These finlets, 
known as ‘flippers’, improved directional 
stability when carrying the enormous 
centreline missile. The aircraft had no gun. 

The MiG-31D prototypes were probably 
not fitted with radar but any production 
version would almost certainly have had 
some kind of search radar fitted. 








Ye-155-style ‘webbed feet’ endplate fins 


























vor an anti-satellite weapon, much like the USAF’s F-15/ASM-135A ASAT 
combination. The endplate ‘flippers’ were added for high altitude stability. 
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Scandinavia 


Denmark, Finland, Iceland, 
Norway and Sweden 


The Scandinavian countries are grouped together by geographical 
convention alone — socially, and militarily, they are all very 
different. Of the ‘big four’, two are members of NATO, two are 
not. Sweden and Finland have a strong tradition of supplying their 
own military materiél needs - Denmark and Norway do not. 
Involvement with the European Union ranges from full 
membership to outright disinterest. All are increasingly concerned 
with out-of-area (chiefly peacekeeping) operations, in conjunction 
with NATO or the UN. Each is also concerned with the changing 
political and military situation in the newly-independent Baltic 
states, and in Russia’s northern reaches. Into this mixture is added 
Iceland. Once an important Cold War strategic outpost, it is still 
an important stepping stone from Europe to the US. 





Denmark 





For many years Denmark’s primary role within 
NATO has been to maintain an effective control 
over the shallow Danish straits, which the former 
Soviet fleet had to pass in order to reach open 
water in the North Sea and Atlantic Ocean. Fol- 
lowing the disintegration of the Warsaw Pact the 
military threat against Denmark and NATO has 
changed considerably, and the Danish military 
has quickly adapted to newly developed NATO 


Flyvevabnet 


tactics by placing various units at the disposal of 
NATO’s Reaction Forces. Because Greenland 
and the Faeroe Islands constitutionally are part of 
Denmark, the Danish military also has very special 
commitments in the North Atlantic. Denmark is 
alone among its neighbours in not having any 
major ongoing military aviation acquisition 
programmes, though it does have a requirement 
for more combat helicopters. Jan Jorgensen 





The roots of Danish military flying can be traced 
back to the very early days of aviation, with the 
Marinen (Navy) and Hzren (Army) having built 
up their own flying components since December 
1911 and April 1912, respectively. During the 
German invasion at the start of World War II, 
most Danish military aircraft were destroyed on 
the ground, and some aircrews escaped to fly with 
the Royal Air Force or the Swedish Air Force. 
On 1 October 1950 Denmark’s Flyvevabnet (Air 
Force) was officially established as an independent 
force by fusion of the former Marinens 
Flyvevesen (Naval Air Service) and Herens Fly- 
vertropper (Army Aviation Troops). 

Today the aim of the Danish armed forces is 
specified by an act passed by the Folketinget 
(Parliament) in 1993, as follows: To prevent 
conflicts and war, to maintain Danish sovereignty 
and ensure the continuous existence and integrity 
of the country, and to promote peaceful develop- 
ment in the world with respect for human rights. 
The act identifies the following main mission 
areas for the armed forces: conflict prevention, 
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crisis management, defence, peacekeeping, peace- 
making and humanitarian missions in the context 
of NATO, UN and OSCE. 

Denmark is among the smallest NATO members, 
with a population of 5.2 million in only 43000 kn? 
(11600 sq miles) (excluding Greenland and the 
Faeroe Islands); the land area comprises the 
Jutland peninsula that borders Germany on the 
south and some 400 islands, the largest of which 
are Zealand (with the capital of Copenhagen) and 
Funen. No Dane lives more than approximately 
50 km (30 miles) from the sea. The geography is 
rather flat (the highest point being 175 m/574 ft) 
and characterised by agricultural land, forests and 
streams. Each year, more than 50,000 ships pass 
through the Danish straits. 

The Flyvevabnet is under direct command of 
the tri-service (Army, Navy and Air Force) Chief 
of Defence, currently General Christian Vit, an 
experienced former F-16 pilot, and is headquartered 
at the Forsvarskommando (Defence Command) 
in Vedbeek and subordinate to the Forsvarsministeriet 
(Ministry of Defence). The Flyvevabnet has a 


peacetime strength of 5,700 military personnel, 
rising to 18,600 in the event of mobilisation. 
Danish military forces also includes the Hjem- 
mevernet (Home Guard), comprising some 
68,000 volunteers, which is organised directly 
under the MoD in peacetime but which comes 
under the command of the Chief of Defence in 
wartime; it provides mainly surveillance and 
security patrols and low-level air observations in 
close co-operation with the Army, Navy and Air 
Force. 

Organisationally, the Flyvevabnet consists of 
the Flyvertaktisk Kommando (Tactical Air 
Command Denmark, commonly known as 
TACDEN) with headquarters at Karup and the 
Flyvemateriel Kommando (Air Material 
Command) with headquarters at Veerlose. TACDEN 
is responsible for operational control of all 
manned flying squadrons, SAM missile squadrons, 
radar surveillance sites and supporting elements, 
while the Flyvemateriel Kommando is responsible 
for technical support and maintenance of all 
aviation-related equipment. 

In peacetime, the Flyvevabnet aircraft 
squadrons are based at four air bases (Alborg, 
Karup, Skrydstrup and Verlose), while two addi- 
tional air bases (Tirstrup and Vandel) are ready to 
be used by deployments in wartime. In a crises or 
war situation, Denmark is able to receive, support 
and stage NATO reinforcements of more than 
250 aircraft, two divisional size units, one US 
Marine Corps expeditionary force, and naval units. 

Within the NATO command structure, the 
Flyvevabnet is assigned to Allied Forces Central 
Europe (AFCENT) and its subordinate command 
is Allied Forces Baltic Approaches (BALTAP), 
headquartered at Karup. BALTAP is responsible 
for all military operations in the area covering 
Denmark, Schleswig Holstein north of the river 
Elbe, parts of Skagerrak, Kattegat, the Danish 
straits and the Baltic Sea. NATO air operations in 
the BALTAP area are controlled by the Interim 
Combined Air Operations Centre (ICAOC) at 
Finderup in Jutland. The commander of ICAOC 
is dual-hatted, also being the national commander 


of TACDEN. 


The combat element 

In common with more than a few other air 
forces, the Flyvevabnet has the General Dynamics 
(now Lockheed Martin) F-16 Fighting Falcon as 
its fighter backbone, with all four of its front-line 
squadrons equipped with this versatile combat 
aircraft. When Denmark signed the initial 
contract for 58 Fighting Falcons in June 1975, 
comprising 46 F-16As and 12 F-16Bs from the 
SABCA assembly line for 1980-85 delivery, they 
were intended as replacements for an ageing fleet 
of North American F-100 Super Sabre fighter- 
bombers operated by Eskadrille 727 and 730 at 
Skrydstrup air base. The order allowed 20 aircraft 
(the unit strength at that time) plus nine attrition 
replacements for each squadron, and was consid- 
ered sufficient for some 20 years of service at 
normal write-off rate. 


North Sea y 


ps 


Eskadrille 730 is one of two RDAF F-16 units based at 
Skrydstrup and is Denmark’s ‘rapid reaction’ unit. This aircraft 
is carrying markings for the squadron’s 1994 40th anniversary. 


Denmark’s F-16s have a joint air-defence and ground-/naval- 
attack tasking. This F-16B carries an AGM-65F Maverick 
acquisition round. 


Esk 726, based at Alborg, has a reconnaissance role, using 
podded systems inherited from the RDAF’s RF 35 Drakens. 
A new Per Udsen system is currently under development. 


Above and below: Eskadrille 721 operates Gulfstream IIIs 
from Verlose, with regular detachments to Sondre 
Stromfjord, in Greenland (above). The Gills also undertake 
reconnaissance and other sensing missions (below). 
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The first Flyvevabnet F-16 touched down on 
Danish soil on 18 January 1980, when F-16B 
serial ET204 arrived at Skrydstrup directly from 
SABCA at Gosselies. Transition to the F-16 was 
carried out gradually as the new type was delivered, 
with Eskadrille 727 achieving operational status 
on the F-16 in April 1981, followed by Eskadrille 
730 in August 1982. 

When the Flyvevabnet needed a successor for 
its Lockheed F-104 Starfighter interceptors with 
Eskadrille 723 and 726 at Sune air base, the F-16 
was favoured in the interests of standardisation. 
Therefore, a follow-on order was signed in June 
1984 for the delivery of an additional 12 Fighting 
Falcons during 1988/89, comprising eight 
F-16As and four F-16Bs, this time from the 
Fokker assembly line. Eskadrille 723 and 726 
undertook F-16 conversion before the second 
batch was delivered, using aircraft from the first 
batch and operating with a reduced unit strength 
for the first couple of years. They achieved oper- 
ational status in January 1984 and May 1986, 
respectively. 

With a total fleet of 70 F-16s, this clearly was 
not enough for four squadrons of 20 aircraft each, 
so unit strength was reduced to 16 with a reserve 
of only six attrition replacements. By 1987 they 
had been consumed by crashed aircraft, and the 
Flyvevabnet therefore began to search for more 
Fighting Falcons, preferably second-hand airframes 
for financial reasons. When US surplus F-16A/Bs 
became available, the Flyvevabnet purchased two 
batches of three and four aircraft, respectively. In 
June 1994 three F-16As were delivered to Denmark 
directly from their former user, the 170th FS of 
the Illinois Air National Guard, and in March 
1997 three F-16As and one F-16B were delivered 
from AMARC storage at Davis-Monthan AFB. 
After a thorough overhaul that included modifi- 
cation to Danish standards, the first three ex-US 
aircraft are now flying with Eskadrille 723 at 
Alborg, and the last four are expected to become 
operational during 1998. 


Current and future F-16s 

All the Flyvevabnet F-16 squadrons are tasked 
with and fully qualified for both air defence and 
ground/sea attack. Air defence weaponry 
comprises IR-homing AIM-9L/N Sidewinders 
and — following the introduction of the F-16 
Mid-Life Update programme — the active radar- 
guided AIM-120 AMRAAM. The civil company 
Danish Aerotech at Karup air base has been con- 
tracted by the producer of AMRAAM, Hughes 
Missile Systems Company, to undertake technical 
support (missile tests and repairs) for all European 
AMRAAM users. In the surface attack role, the 
Flyvevabnet F-16 weaponry includes the imaging 
IR-homing AGM-65F Maverick missile and 
unguided CRV-7 rockets (carried in 19-round 
LAU 5003A launcher pods) as well as NATO 
standard Mk 82 (500 Ib), Mk 83 (1,000 lb), Mk 
84 (2,000 lb) iron bombs and Mk 20 cluster 
bombs. In 1996 the Flyvevabnet purchased Texas 
Instruments Paveway II and Paveway III laser 
guidance kits. 

On delivery, the Flyvevabnet F-16s were of 
Block 1, 5, 10 and 15 standard, but during 1981-82 
all Block 1 and 5 aircraft were upgraded to Block 
10 standard in the Pacer Loft programme carried 
out by the workshop at Alborg. Denmark partici- 
pates in the five-nation NATO F-16 Mid-Life 
Update (MLU) programme and will upgrade a 
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total of 61 airframes (48 F-16As and 13 F-16Bs) 
to MLU standard. The Flyvevabnet MLU Trial 
Verification Installation airframe, F-16B serial 
ET204, made history on 12 December 1997 
when it completed the first ever launch of an 
AIM-120 AMRAAM missile by a European 
F-16. The firing took place over Florida while 
the aircraft was operating with the MLU Opera- 
tional Test & Verification unit. 

The F-16’s fine short-field performance has 
allowed the Flyvevabnet to make use of small 
civil airfields throughout the country for 
dispersed operations, with eight civilian fields 
having been designated as Minimum Facility 
Bases (MFB) for combat aircraft. This is regularly 
practised when flights of four F-16s deploy to 
civil airfields for one week of operation, the 
squadrons from Alborg usually using Thisted 
airfield for MFB training while those at Skryd- 
strup usually deploy to Esbjerg airfield. The MFB 
concept has allowed the Flyvevabnet to gain 
invaluable experience in deploying combat air- 
craft to ‘foreign’ air bases, bringing with them all 
equipment needed to operate as an independent 
force. This capability is utilised to the full by 
Eskadrille 730, which is assigned to NATO’s 
Immediate Reaction Force and recently demon- 
strated its IRF role during a September 1997 
deployment to Amendola in Italy as part of Exercise 
Dynamic Mix 97. 


Reconnaissance F-16s 

With the disbandment of Eskadrille 729 at 
Karup by the end of 1993, and the retirement of 
the Saab 35 Draken from Flyvevabnet service, the 
Danish armed forces were left without a national 
airborne reconnaissance capability. Consequently, 
the Flyvevabnet set about developing a recon- 
naissance pod for the F-16, and on 1 January 
1994 Eskadrille 726 at Alborg took over the 
reconnaissance role, in addition to its other tasks. 
The squadron employs about one-third of its 
operational capability in the role of photo-recon- 
naissance and maintains two pod-equipped F-16s 
on 24-hour alert. 

The current pod was developed and built locally 
by the Flyvevabnet as a stopgap solution until 
new and more advanced reconnaissance pods can 
be purchased. Six of these interim pods have been 
fitted with old equipment removed from RF 35 
Drakens, consisting of a centrally positioned 
Infra-Red Line Scanner (IRLS) and two Vinten 
F95 cameras each in the front and rear sections. 
The pod can only be carried on the central F-16 
underfuselage pylon, which has been wired to 
facilitate control of the reconnaissance equipment, 
and the cockpit has been fitted with IRLS/ 
camera control instrumentation as well as sighting 
devices to ensure correct positioning of the air- 
craft relative to the target (this is also ex-Draken 
equipment). 

The next-generation reconnaissance pod is 
being developed jointly by the Flyvevabnet and 
the Danish company Per Udsen Aircraft Industry. 
A prototype of this advanced Modular Reconnais- 
sance Pod (MRP) was successfully tested on the 
F-16 in 1996, and six pods will be delivered to 
Eskadrille 726 in 1999. The MRP consists of a 
4.5-m (15-ft) long pod positioned directly on the 
aircraft underfuselage station without use of a 
pylon (an absence of aircraft/pod separation effec- 
tively reduces drag) and has easily interchangeable 
modules which can contain different reconnaissance 


equipment according to mission requirements, 
e.g., IRLS, electro-optical sensors and normal 
wet film cameras. Electronic ‘pictures’ can be 
digitally transferred by secure datalink to ground 
stations or other aircraft immediately after recording, 
giving a real-time reconnaissance capability. The 
MRP has also been sold to Belgium (eight pods) 
and Holland (four pods), while Per Udsen has 
signed a contract with Lockheed Martin 
Aircraft Systems covering joint production of 20 
Theatre Airborne Reconnaissance System pods 
based on the MRP for US Air National Guard 
F-16 units. 


Transport and Arctic commitments 

Three Lockheed C-130Hs were delivered to 
Eskadrille 721 at Vzerlose in 1975, replacing the 
obsolete C-47 and C-54. Tasked with all manner 
of airlift, the C-130s are flown intensively, as 
three airframes are hardly enough to fulfil the 
Flyvevabnet heavylift requirements. Recently, a 
Danish defence review committee recommended 
that two additional C-130s should be acquired as 
soon as possible to ease pressure on the fleet, but 
so far no orders for new or second-hand aircraft 
have been placed. The Flyvevabnet’s C-130s have 
undergone different upgrades mainly to improve 
their survival capability in high-threat environments. 
Eskadrille 721 is assigned to NATO’s On Call 
Airlift Pool with one C-130. 

During the early 1990s, a comprehensive 
C-130 modification package was carried out, 
including an avionics system upgrade with instal- 
lation of InmarsatC SATCOM, Collins GPS and 
Litton 92 INS, as well as introducing an Electronic 
Warfare Management System comprising 
AN/ALR-69 radar warning receiver, AN/ALE-40 
chaff/flare dispenser, AN/ALQ-162 active jammer 
and an unspecified missile warning system. 
Armour plating to protect against against small- 
calibre projectiles was also installed in the cockpit 
section and cargo compartment. Further C-130 
upgrades include ‘glass cockpit’ modifications, 
providing the crew with a modern flight deck 
with colour LCD displays. Planned for 1998/99, 
this programme involves a Rockwell Collins 
FMS800 Flight Management System integrated 
with the existing GPS and INS, as well as new 
APS85 digital autopilot, ADS85 flight data 
recorder and FMR200X radar with improved 
capability to detect turbulence and windshear. 

In 1982 Eskadrille 721 received three Gulfstream 
III Special Mission Aircraft (SMA) as a result of 
increased sea surveillance commitments following 
the 1977 expansion of Denmark’s economic zone 
to 200 nm (370 km; 230 miles) from the coastline 
around mainland Denmark, Greenland and the 
Faeroe Islands. The GIII SMA is a heavily modified 
Gulfstream III version tailor-made for Eskadrille 
721’s Arctic operations, with installation of Texas 
Instruments APS-127 sea surveillance radar, dual 
Litton 72R INS, Sperry SPZ800 autopilot, and 
large 1.6 x 2.11-m (5.2 x 6.9-ft) cargo door in the 
right-side fuselage, and a facility for inflight opening 
of the existing baggage door to allow airdrops. 

The Gulfstream III is mainly tasked with fishery 
inspection, sea surveillance, ice reconnaissance, 
search and rescue, and medical evacuations. To 
cover the Arctic region, Eskadrille 721 has one 
GIL permanently deployed to Luftgruppe Vest 
(Air Group West) at Sondre Stromfjord in 
Greenland on a rotational basis. Although the 
main duties of the GIII lie in the North Atlantic, 


C-130s from Esk 721 are regular visitors to Sondre Stromfjord 
(above). This aircraft is seen in the original overall green 
scheme worn by Danish C-130s, which have all since been 
repainted (right). Denmark has just three C-130Hs and now 
has an urgent requirement for additional aircraft. 


Thule, in the Danish protectorate of Greenland (above), is home to USAF 
Space Command's 12th Space Warning Squadron. This Hercules, and the one 
seen right, are both fitted with wingtip ESM pods. 
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Above and right: Eskadrille 722 operates Sikorsky S-61As, 
chiefly on SAR taskings, from its home base at Verlose. Dets 
are maintained at Alborg and Skrydstrup. Denmark’s S-61As 
have several airframe features of the S-61N plus additional 
weather radar, and are undergoing a FLIR upgrade. 


Denmark 


Above and left: In 1998 Denmark opted to begin replacing its 
hardworking Gulfstream IIIs with Bombardier (Canadair) 
Challenger 604s. It remains to be seen whether the 
Challengers will have the true multi-mission credentials of 
the Gulfstreams - such as this aircraft fitted with a radar pod 
from the Danish Remote Sensing Centre (left). 
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the aircraft has retained its executive jet capability 
and is frequently used for VIP transport of the 
Royal Family and cabinet ministers throughout 
Europe and the Middle East. Eskadrille 721 
spends nearly 85 per cent of its GIII flying hours 
in the North Atlantic area around Greenland and 
the Faeroe Islands. 

In August 1996 Eskadrille 721 lost one of its 
Gulfstream IIIs when F330 crashed on approach 
to Vagar airport on the Faeroe Islands. All on 
board, including the Danish Defence Chief, were 
tragically killed in the crash. As a temporary 
solution to the immediate aircraft shortage, the 
Flyvevabnet hired a civil Gulfstream III from the 
US company Air Flite in California for one year, 
starting in December 1996. 

To clarify the situation on a more permanent 
basis, the Flyvevabnet decided to replace the 
entire GIII fleet rather than carry out an expensive 
mid-life update on the type. After evaluations of 
the Gulfstream IV SP, Bombardier (Canadair) 
Challenger 604 and Dassault Falcon 900, the 
Challenger 604 was chosen; in December 1997 a 
contract was signed for the purchase of one specially 
equipped Challenger 604 for delivery in 1999, 
with an option on two more. In addition, a VIP- 
configured Challenger 604 has been leased with a 
view to eventually buying it, and will be delivered 
to Eskadrille 721 not later than July 1998. 


Search and rescue 

Primarily tasked with search and rescue in 
mainland Denmark (excluding Greenland and the 
Faeroe Islands), Eskadrille 722 at Veerlose air base 
outside Copenhagen is responsible for SAR duty 
within an area covered by the Danish FIR (Flight 
Information Region) and Ronne TMA (Terminal 
Control Area) on the island of Bornholm, which 
includes sections of the North Sea and Baltic as 
well as the Danish straits. Secondary missions 
include medical evacuation, transport of personnel, 
and environmental protection. 

Eskadrille 722 flies the Sikorsky S-61A Sea 
King, with eight S-61A1s delivered in 1965 and 
an attrition S-61A5 acquired in 1971 to replace a 
Sea King that crashed in 1968. The Danish S-61A 
was based on the US Navy SH-3B ASW version 
but optimised for overwater SAR with S-61N- 
type enlarged sponsons and long-span braced 
tailplane to improve stability during landings on 
water. The Flyvevabnet has continually upgraded 
its Sea King fleet to keep the helicopters up to 
date, and important: modifications have included 
installation of coupled Doppler in 1971/72 to 
ease hovering over water (a system which automati- 
cally holds the helicopter at a fixed height relative 
to the surface, even though the surface might be 
moving up and down), VOR/ILS/DME navigation 
equipment in 1975-78, nose-mounted Bendix 
RDR1400 multi-mode weather/search radar in 
1978-82 and an extra electric-driven hoist to 
supplement the existing hydraulic hoist in 1983- 
88. At present, a mid-life update programme is 
under way, comprising installation of Ferranti 
navigation computers and chin-mounted SAFIRE 
(Shipboard and Airborne Forward-looking Infra- 
Red Equipment) equipment. 

Flyvevabnet SAR missions are tasked and con- 
trolled by the Rescue Co-ordination Centre 
(RCC) at Karup, which reports directly to 
TACDEN and is linked to the Sovernets Opera- 
tive Kommando (Naval Operational Command) 
at Arhus for operational co-ordination of SAR 
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missions at sea. Eskadrille 722 continuously main- 
tains SAR readiness at Alborg, Skrydstrup and 
Verlose, each with one S-61 on 15-minute 
standby during the day and 60-minute at night. 
During hard winters, the Verlose SAR readiness 
is relocated to Ronne on the island of Bornholm 
in order to reduce flying time to the many fishing 
areas in the Baltic. The S-61 is scheduled to 
remain in service until 2003 and the Flyvevabnet 
is presently evaluating possible replacements, giving 
high priority to acquiring combat SAR capability. 


Training syllabus 

The Flyveskolen (Flying School) is tasked with 
basic flying training and screening of pilot candi- 
dates for the Flyvevabnet as well as for the flying 
components of the Danish Army and Navy. After 
more than 60 years at Avno air base, a small grass 
field in southern Zealand, in 1993 Flyveskolen 
moved to Karup, and the historic facilities at 
Avno were closed. Today, two classes of 20 pilot 
candidates pass the Flyveskolen each year, selected 
from a pool of some 500 applicants. According to 
recent statistics, 50 per cent of the candidates 
complete the five-month Elementzr-flyve-kursus 
(basic flying training course) during which they 
fly 27 hours on the Saab/MFI T-17 Supporter, 
with a required solo flight after only 13 hours. 

Flyveskolen aircraft are drawn from a pool of 
28 T-17 Supporters, which are the survivors of 
32 T-17s originally purchased in 1975-77 from 
the Swedish company Malmé Flygindustri (MFI), 
a subsidiary of Svenska Aeroplan Aktiebolaget 
(Saab). In addition to basic flying training, T-17s 
are used for local liaison and communication with 
Eskadrille 721 at Verlose, usually having three 
aircraft on strength, and Station Flights at the 
major Flyvevabnet air bases of Alborg, Karup and 
Skrydstrup, each with a single T-17. During the 
period 1976 to 1991, the Army Flying Service at 
Vandel also operated the T-17. 

The civil company Danish Aerotech, located at 
Karup, has been contracted by the Flyvevabnet to 
undertake all maintenance on the T-17 fleet. 
Danish Aerotech is also carrying out a T-17 
upgrade, involving the installation of GPS and 
automatic direction finder as well as new 
VHF/VOR radio, ILS and strobe lights. 

Following basic flying training with 
Flyveskolen at Karup, pilot candidates go through 
two years of officer education at Vzrlose, before 
dispersing to various flying schools in the United 
States for continued flying training. Fighter pilots 
undergo 260 flying hours on T-37s and T-38s 
during a 13-month course with the EuroNATO 
Joint Jet Pilot Training (ENJJPT) programme at 
Sheppard AFB, Texas. Upon return to Denmark, 

ilots are assigned to one of the F-16 squadrons at 

borg or Skrydstrup for 14 months of transition 
and operational flying training. 

Candidates destined for transport aircraft are 
posted to the US Navy for six months of basic 
flying training on Beech T-34C Turbo Mentors 
(receiving 92 flying hours) at NAS Whiting Field, 
Florida, followed by five months of advanced 
flying training on Beech T-44A King Airs (87 
flying hours) at NAS Corpus Christi, Texas. After 
that they undergo either 35 hours of C-130 con- 
version training during a two-month stay with 
the USAF at Little Rock AFB, Arkansas, or one 
month of Gulfstream III simulator training with 
Flight Safety International at Savannah, Georgia. 

Flyvevabnet helicopter pilots start with the 


same six-month US Navy basic flying training 
course as transport pilots, but then go through six 
months of US Navy helicopter training at NAS 
North Island, California, receiving 116 flying 
hours on the Bell TH-57B Sea Ranger and 42 
hours on the Sikorsky SH-3D Sea King. Heren 
(Army) helicopter pilots follow the 11-month 
training syllabus of the US Army Aviation Centre 
at Fort Rucker, Alabama, while Sovernet (Navy) 
helicopter pilots are trained at various US Navy 
flying schools. 


Greenland and the Faeroe Islands 

At 2.2 million km? (850,000 sq miles), Greenland 
is the world’s largest island; it is about the size of 
central Europe but has only some 55,000 inhabi- 
tants. More than 85 per cent of Greenland is per- 
manently covered by an ice cap up to 3000 m 
(9,943 ft) thick, and only during summer does the 
snow and ice melt away from areas along the 
coast. In 1953 Greenland was constitutionally 
incorporated into the Danish Kingdom. Today, 
Greenland has been granted home rule but the 
island is still part of Denmark and sends two rep- 
resentatives to the Folketinget (Danish Parliament). 

Today Danish military flying in Greenland is 
tasked with ice reconnaissance, sea surveillance, 
fishery inspection, search and rescue, and medical 
evacuations. Flyvevabnet presence in Greenland 
comprises an Eskadrille 721 Gulfstream III 
detachment to Luftgruppe Vest at Sondre Strom- 
fjord. Normally, the aircraft and crew of Luft- 
gruppe Vest are exchanged every second week on 
a rotational basis. In addition, Eskadrille 721 
routinely undertakes airlift missions in Greenland 
with the C-130. Danish Navy flying activities in 
Greenland are now performed by the Sovernets 
Flyvetjeneste (Navy Flying Service) with its fleet 
of Westland Lynx Mk 80/90s operating onboard 
Danish Navy inspection vessels. 

In addition to Sondre Stromfjord, only two 
fields have facilities for overnight stops, Thule 
and Narsarsuaq. Secondary airfields available for 
refuelling stops include Station North, Mestersvig 
and Kulusuk, all with short gravel runways. 
Nearby Keflavik Air Station in Iceland is often 
used for staging and diversion. 


The USAF in Greenland 


US military presence in Greenland was initiated 
during World War II, and was formally controlled 
by the Grondlandstraktaten (Greenland Agree- 
ment) signed by the Danish and US governments 
on 9 April 1941. After World War II, United 
States’ interest in Greenland continued, and 
following Danish membership of NATO in 1949 
a new agreement for the defence of Greenland 
was negotiated. On 27 April 1951 Denmark and 
the United States signed ‘The Agreement related 
to the Defence of Greenland’ which gave the 
USAF continued use of three major bases in 
Greenland, at Narsarsuaq (Bluie West 1, or BW1), 
Thule (BW6) and Sondre Stromfjord (BW8). 

Today, the USAF presence in Greenland is 
limited to Thule AB, and the only resident unit is 
the 12th Space Warning Squadron of USAF 
Space Command. Its large radar complex is part 
of the DEW (Distant Early Warning) line and 
includes other US radars on the inland ice cap. 

The Faeroe Islands is a small group of some 20 
rocky islands situated in the stormy northern 
Atlantic about midway between Greenland and 
mainland Denmark. The Faeroes have the same 
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Left: The Hzrens Flyvetjeneste (Danish Army Above and above left: The Saab T-17 is the 
Flying Serice) operates 11 unarmed Hughes smallest type in service with the Flyvevabnet, 
H.500Ms, Based at Vandel, they are split and serves with Esk 721, at Verlose. Most T-17s 
between the Army’s scout helicopter unit and are operated by the Flying School, though 

the Fennec-equipped anti-tank unit, some are attached to individual squadrons, 


Above and above left: The Army’s airborne combat element is 
its 12 TOW-capable AS 550C2 Fennecs. The Fennecs are 
equipped with the Saab HeliTOW sighting system and are 
based at Vandel, the home of Danish Army Aviation. 


Left and above: The Sovernets Flyvetjeneste (Danish Navy 
Flying Service) operates a mix of Westland Lynx Mk 87s and 
Mk 90s from its main base at Verlose, and from its helicopter- 


)~ pgs vessels. The Lynxes now all operate with additional 
ESM and FLIR systems. 
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political connection to Denmark as Greenland. 
The only military installation on the Islands is a 
surveillance radar in Thorshavn belonging to the 
Kontrol og Varslingsgruppe (Control and Warn- 
ing Group) of Flyvevabnet. However, Eskadrille 
721 and Severnets Flyvetjeneste are tasked with 
fishery inspection, sea surveillance, search and 
rescue, and medical evacuations in the North 
Atlantic area around the islands. These missions 
are flown by a GIII operating from Vzrlose, 





Danish army aviation dates to 1 April 1912 when 
a Heren (Army) officer completed flying training 
at a private flying school in Copenhagen. Soon 
after, military flying within the Hzren was initiated, 
but not until 1 February 1923 was the Herens 
Flyverkorps (Army Air Corps) formally created as 
an independent unit, later changing its name to 
Herens Flyvertropper (Army Aviation Troops). 
Although all flying activities within the frame- 
work of the Danish Army had been officially 
closed down by the formation of the Flyvevabnet 
(Air Force) in 1950, there soon arose a need for 
airborne artillery observation to report precise 
positions of shell impacts to the gunners. 

It was considered most effective to have Heren 
pilots operate in the AOP role, so on 1 April 
1958 Danish army aviation was revived by 
creation of the Artilleri-flyvebatteri (Artillery 
Flying Battery) at Vandel air base in central Jutland, 
initially operating a fleet of Piper L-18C Super 
Cubs and Danish-built Kramme & Zeuthen 
KZVII light aircraft. On 1 July 1971 the unit 
gained its present designation — Herens 
Flyvetjeneste (Army Flying Service) — and today it 
has changed its operational capability from a sup- 
porting force to a more potent combat element 
equipped exclusively with helicopters. 

During 1971 12 Hughes 500M helicopters were 
acquired, followed by another three in July 1974, 
two having been lost in crashes. At the time of 
ordering the US Army already had demonstrated 
without doubt how indispensable the helicopter 
was on the battlefield in Vietnam, and the 
Herens Flyvetjeneste also found that the very 
agile H.500M provided new operational capabilities, 
especially at extreme low altitude. It is no secret 
that the pilots would have liked the H.500M to 
carry some kind of weaponry; a podded 7.62-mm 
machine-gun would at least force the enemy to 
take cover, and thereby greatly improve the 
helicopter’s chances of survival on the modern 
battlefield. However, as the H.500M was originally 





Danish Naval Aviation was formally established 
by the creation of Marinens Flyvevesen (Naval 
Air Service) on 14 December 1911. It went 
through a pre-World War II evolutionary process 
similar to that of Danish Army Aviation, eventually 
leading to the termination of naval flying by the 
1950 formation of the Flyvevabnet. 

The need for a ship-based aviation component 
arose again as an indirect consequence of the 
tragic loss of the Danish ship M/S Hans Hedtoft 
near Cape Farewell, south of Greenland, on 30 
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which often uses Vagar airfield on the Faeroes for 
refuelling, and by Lynx helicopters onboard Danish 
Navy inspection vessels. 


Flyvevabnet 


UNIT EQUIPMENT BASE 
Flyvertaktisk Kommando (Tactical Air Command) 

Eskadrille 721 Gulfstream Ill, C-130H, T-17 Vearlase 
Eskadrille 722 S-61A Veerlase 


Herens Flyvetjeneste (Army Flying Service) 


acquired as an observation helicopter, the Danish 
Parliament never granted any funding for the 
purchase of weapons, and to this day the Danish 
H.500Ms remain unarmed. 

In view of the ever-increasing threat posed by 
the massive WarPac armour build-up during the 
1980s, the Danish Army expressed a wish for an 
airborne anti-tank capability, and selected four 
helicopter types for further evaluation, including 
the Aérospatiale AS 350L1 Ecureuil, the Bell 
406CS Combat Scout, the Hughes 500MD 
Defender and the MBB BO 105 (PAH-1). After 
a long process, which was further complicated by 
political and economic factors, a contract was 
signed for the purchase of 12 AS 350L1 Ecureuil 
helicopters for 1990/91 delivery. Shortly after- 
wards, Aérospatiale changed the type designation 
for its military products, and the Danish 
helicopter became known as AS 550C2 Fennec. 

As Danish Army field units already operated 
the TOW (Tube-launched, Optically-sighted, 
Wire-guided) missile system for anti-tank 
defence, one of the conditions for selection was 
that the new helicopter had to be compatible 
with the TOW system. However, as Aérospatiale 
produces the HOT missile for French Army 
Gazelle anti-tank helicopters, the company natu- 
rally offered a HOT/Fennec combination to 
Denmark, and much negotiation was needed 
before Aérospatiale agreed to develop the special 
TOW/Fennec integration required by the Danish 
Army. The missile sighting and control system 
chosen was the proven HeliTOW, originally 
developed by Saab Instruments and Emerson 
Electronics for the Swedish Army’s BO 105CB 
(Hkp 9) helicopters. 

The Fennec is equipped with two missile 
launcher pods, each containing a pair of TOW 
missiles, and, in addition to the four external missiles, 
additional TOWs can be carried in the cabin for 
reloading the launcher pods. The Danish Army 
arsenal includes both the older BGM-71A TOW 


Severnets Flyvetjeneste (Navy Flying Service) 


January 1959, all 95 people on board being 
drowned. Very harsh weather in the area meant 
that an Eskadrille 721 PBY-6A Catalina sent out 
on the 3000-km (1,865-mile) SAR mission from 
Verlose air base got no further than Keflavik, 
Iceland, and the disastrous lack of airborne SAR 
cover in the northern Atlantic was glaringly obvi- 
ous. 

Something clearly had to be done, and the 
Danish government appointed a committee 
which quickly recommended the deployment of 


Eskadrille 723 F-16A/B Alborg 
Eskadrille 726 F-16A/B Alborg 
Eskadrille 727 F-16A/B Skrydstrup 
Eskadrille 730 F-16A/B Skrydstrup 
Flyveskolen T-17 Karup 
Flyvemateriel Kommando (Air Material Command) 

No aircraft Veerlase 


Esk 721 maintains a detachment (Gill) at Sandre Stramfjord. 

Esk 722 maintains SAR detachments at Alborg and Skrydstrup. 
Flweskolen T-17s are loaned to Station Flights at other bases, for 
local liasion duties. 





and BGM-71C Improved TOW (I-TOW) with 
better armour penetration power, as well as the 
newer BGM-71D TOW II missile, which is 
faster and carries a larger warhead. Herens 
Flyvetjeneste crews practise live TOW firing at a 
shooting range on the Danish west coast near 
Oksbeol, and the HeliTOW has proved to work 
satisfactorily. TOW’s wire-guidence has obvious 
advantages such as its resistance to ECM (due to 
an absence of electonic guidance). On the other 
hand, launch and control requires visual contact 
and the launch aircraft must remain exposed and 
relatively stable while the missile is in flight. 

Heerens Flyvetjeneste is tasked with such roles 
as anti-armour, reconnaissance, light transport 
and medical evacuation, but a more civil role of 
ferrying police observers on traffic surveillance is 
also undertaken. While helicopter crews are 
selected from Army officers, all service and main- 
tenance personnel are drawn from the Flyvevabnet 
to secure the important advantage of technical air 
force experience. 

Organisationally, Herens Flyvetjeneste is 
divided into two companies, the Panservernshe- 
likopterkompagni (anti-tank helicopter company) 
equipped with 12 Fennecs and four H.500Ms, 
and the Observationshelikopterkompagni (obser- 
vation helicopter company) flying the remaining 
nine H.500Ms. Both companies are based at 
Vandel in peacetime, for practical reasons, and in 
the event of hostilities Herens Flyvetjeneste 
would split its entire fleet into several Delinger 
(platoons) and disperse to various parts of the 
country. As small independent components, they 
would operate under direct command of local 
Army Field Brigades. 


Heerens Flyvetjeneste 





Fennec, H.500M 
H.500M 


Vandel 
Vandel 


Panserveerns-helikopterkompagni 
Observations-helikopterkompagni 





naval inspection vessels in the waters around 
Greenland and the Faeroe Islands, each with 
facilities for operating one helicopter. The Danish 
Navy immediately ordered the construction of 
four ships of the ‘Hvidbjornen’ class, for which 
the French Sud Aviation Alouette II with floats 
was chosen in preference to the Westland Wasp 
and Bell 47. The initial order was for five Sud 
Alouette III helicopters, being delivered in 
1962/63, and in 1967 an additional three 
Alouette IIs were acquired. 
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Barents Sea 





Above: Finland’s air force is ina Below: The IIImavoimat’s second-line 
transition period, moving away types include PA-31 liaison aircraft, 
from a mixed fighter force toa F27 transports (and Sigint gatherers), 


single-type combat establishment, Learjet 35 special missions aircraft and 
built around the F-18C/D Hornet. Hawk Mk 51/A trainers. 
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Above: Finland today 
operates a total of 47 
(of 50 delivered) 
Hawk Mk 50s, plus 
seven follow-on 

Mk 51As (delivered 
in 1993-94). The 
Hawks are gradually 
being repainted in an 
overall two-tone grey 
scheme, but only 
when they undergo 
depot-level 
maintenance. 


Right: The Draken 
and the MiG-21 are 
becoming part of 
IImavoimat history. 
The last MiG-21s 
were retired in 
March 1998 and the 
last Drakens may 
follow as early as 
2001. 
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As a separate Navy Flying Service did not yet 
exist, a special Alouette Flight was formed on 1 
February 1962 as an integral part of the Flyvevabnet 
SAR squadron, Eskadrille 722 at Verlose. To 
operate the new Alouette II it was decided that 
pilots would be selected from Navy officers 
trained as naval navigators, while air force 
mechanics would take care of technical mainte- 
nance requirements. Normally the majority of the 
Alouette Flight was at sea most of the year, with 
two inspection vessels being deployed in the 
waters around Greenland and one close to the 
Faeroe Islands at any time. In this often very 
harsh environment, many different missions were 
performed, including fishery inspection, hydro- 
graphic survey, ice reconnaissance, transport and 
liaison, plus search and rescue. 

Having grown to a very efficient force, the 
Alouette Flight of Eskadrille 722 finally achieved 
full squadron status on 29 April 1977 when it 
became the Soveernets Flyvetjeneste (Navy Flying 
Service), reporting directly to Danish Navy head- 
quarters as an independent unit. Also in 1977, the 
Danish national fishing territory around Greenland 
and the Faeroe Islands was extended to 200 nm 
(230 miles; 370 km), prompting a considerable 
increase in the demand for fisheries inspection. 
Inevitably, the desire for a more powerful naval 
helicopter quickly manifested itself. The age of 
the Alouette III was beginning to cause concern, 
and a new helicopter with search radar as well as 
further range and speed was considered vital for 
the Soveernets Flyvetjeneste to effectively control 
the vast areas of water. 

After a thorough evaluation of new helicopter 
types, a contract was signed for the purchase of 
eight Westland Lynx Mk 80s for delivery in 
1980/81. As pilots gradually converted to the 
Lynx, the veteran Alouette IIIs were progressively 
retired from active service, and on 1 December 
1982 the type was withdrawn from use. Com- 


pared with the Alouette HI, the Lynx Mk 80 
represented a whole new generation of technology, 
permitting the Sovernets Flyvetjeneste to fulfil its 
assigned tasks much more effectively, more rapidly 
and more securely than was previously possible. 
A key factor was the ARI 5979 Seaspray radar, 
combined with TANS and Doppler navigation 
suite; the twin-engined Lynx’s ability to continue 
flying on one engine, in an emergency, provides 
greater safety margins. Furthermore, the Lynx is 
capable of HIFR (Helicopter InFlight Refuelling), 
— taking on fuel while hovering above a ship, 
when landing is impossible due to rough seas. 
Nevertheless, two Lynxes crashed in 1985 and 
1987 and were written off. A third which crashed 
in June 1997 is expected to be restored to flying 
condition. As replacement for the lost helicopters, 
Westland offered Denmark two new helicopters 
out of a batch of eight Lynx Mk 87s originally 
built for the Commando Aviacién Naval 
Argentina (Argentine Navy) but embargoed by 
the UK government in 1982 as a consequence of 
the Falklands conflict. The first Lynx Mk 87 had 
been test flown and the second airframe was 90 
per cent completed when they went into storage 
at Westland. Upon delivery to Sovernets Flyvet- 
jeneste in 1987/88, both helicopters had been 
updated by Westland to Mk 90 standard. 
Additionally, Denmark accepted a favourable 
offer from the Argentine Navy to purchase its 
only surviving Lynx Mk 23 from a batch of two 
delivered in 1978. As part of this deal, Sovernets 
Flyvetjeneste also acquired the complete Argentine 
stock of Lynx spare parts, including five factory- 
fresh Rolls-Royce GEM 2 turboshafts and some 
4,000 single spares. The Lynx Mk 23 was delivered 
to Verlose by a C-130 in November 1987, but it 
quickly became clear that it would be too expensive 
to restore this helicopter to flying condition and 
update it to Danish Mk 80/90 standard. Instead, 
the airframe has been cannibalised for useful parts 


and adapted as an electronic systems simulator. 

The operational capability of the Danish Lynx 
fleet has been kept continually up to date through 
various modification programmes. From 1990 to 
1994, an extensive TDS (Tactical Data System) 
electronic upgrade programme was carried out, 
which incorporated installation of RACAL 
Kestrel Electronic Support Measures (ESM), 
SAFIRE FLIR pod, GPS, cockpit management 
system with tactical situation display and datalink 
interface equipment. Uprated GEM 42 gearboxes 
were also included, giving increased lift to 
compensate for the extra weight generated by all 
the new electronics. Another major midlife 
update has recently been announced, which will 
effectively extend the operational lifetime of the 
Lynx until 2015. This programme includes 
replacing existing primary airframe structures 
with new-built ones by Westland, as well as 
modifications to the main rotor blades, tail rotor 
and fuel system. The mid-life update is expected 
to be completed by 2004 and the upgrade will 
convert the Danish Lynx fleet to Mk 90B standard, 
equivalent to Westland Super Lynx (or Royal 
Navy Lynx HMA.Mk 8) standard. 

The sea-going operational platforms for the 
Lynx have also been improved. Four new 
“Thetis’-class fisheries protection vessels were 
constructed at Danish shipyards and entered 
service in 1991/92, to replace the “‘Hvidbjornen’ 
class — which was then more than 30-year-old. 
One modified “Hvidbjornen’-class vessel remains 
in service, alongside the four newer ships. 


Sovernets Flyvetjeneste 


Lynx Mk 80/Mk 90 Veerlase 


Deployed onboard Navy inspection vessels 





Finland 





Finland, the sixth largest European nation, has 
been independent since December 1917, but its 
far northern position wedged between Norway, 
Sweden and Russia means it is rarely thought of 
in ‘European’ terms. Sixty-nine per cent of its 
surface is covered by woods: while 187,888 lakes 
take up a further 10 per cent of the country. 
Finland’s immediate security concerns were 
always focused on the Soviet Union, and latterly 
on Russia. An uneasy relationship with its super- 
power neighbour gave rise to a policy of 
acquiescence, dubbed ‘Finlandisation’, whereby 
Finland followed Moscow’s lead. Despite the 
courageous reputation won by the ‘plucky Finns’ 





In March 1918 a Morane-Saulnier Type D was 
donated to Finland by the Swedish Count Kreivi 
von Rosen. The aircraft was marked with his 
family emblem: a blue swastika on a white circle. 
As a sign of gratitude towards von Rosen, the 
blue swastika was taken as the Finnish national 
marking (becoming known as the hakaristi). The 
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during their wartime confrontations with the 
USSR, Finland was humbled by the 1947 Paris 
Treaty which left it with no serious military 
capability. In 1948 this was followed by the 
Treaty of Friendship, Co-operation and Mutual 
Assistance which gave the Soviet Union undue 
influence over its national affairs. As a result, the 
USSR had the right, for example, of ‘hot pursuit’ 
over the Finnish border and far into Finnish 
territory enshrined into international agreement. 
Finland adopted a military doctrine of phased 
defence, relying on receding lines of its forces to 
wear down any Soviet assault. Such tactics had 
proved successful before and, using a conscription 


Suomen Ilmavoimat (Finnish Air Force) 


build-up of Finnish military aviation started in 
1919, chiefly with aid from France and later 
Great Britain. 

On 30 November 1939 the 14-week Winter 
War with the Soviet Union broke out when the 
USSR made an opportunistic invasion of Finland 
following Germany’s invasion of Poland. In 


system similar to that of Sweden, Finland could 
field a wartime armed force of up to 700,000 
personnel (roughly 15 per cent of the total popu- 
lation). Today, Finland, like all its neighbours, is 
faced with a much-changed political situation, 
military uncertainty in the former Soviet Union, 
and very tight budgets. The 1998 defence budget 
request totalled some 9.5 billion Finnish markkaa 
($1.72 billion) and centred around the formation 
of three new rapid-reaction brigades and a newly 
expanded helicopter force, to be established by 
2005. This budget represents some 1.6 per cent 
of Finland’s GDP. 

René Van Woezik 





autumn 1939 Finland had already put its forces 
on a war footing following the Soviet invasion of 
Estonia, Latvia and Lithuania. War was declared 
over the ‘Mainila incident’, when the Soviet 
Union accused Finland of shelling one of its 
border posts. At that time Germany and the Soviet 
Union were allied through the Ribbentrop- 


Denmark/Finland 











Above: This is Finland’s first Right: By early 1998 Finland 
F-18C (HN-401). Finland has had received all of its seven 
traditionally allocated aircraft F-18Ds and 16 of the 57 F-18Cs 
codes based on the aircraft on order. Hornet deliveries 
name (HN=Hornet). will be complete by 2000. 





Above: All of Finland’s F-18Cs are Right: The IImavoimat’s 
being assembled under licence by F-18s were acquired 
Patria Finavitec, at Halli. All the purely for air defence but 
F-18Ds were built by McDonnell _ will soon gain attack 
Douglas, at St Louis. roles, and weapons. 





Left: Finland’s first F-18 unit Above: This Hawk Mk 51 
was HavLLv 21, based at 'HW-325) carries a centreline 
Tampere-Pirkkala, north of | ADEN 30-mm cannon pack for 
the capital Helsinki. gunnery practice. 





Above: Finland’s Hawks are allocated Right: The Hawks have an 
to a distinct flight (the 3rd Flight) important secondary air- 

within each of the I/mavoimat’s three defence role and routinely 
Air Command combat squadrons and carry AIM-9 (as seen here) or 
also to the Air Force Academy. R-60 (AA-8 ‘Aphid’) missiles. 
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Molotov pact, but by invading Finland the Soviet 
Union was attempting to safeguard the approaches 
to Leningrad and seize Finland’s ice-free ports in 
anticipation of conflict with Germany. During 
this fighting, Finnish pilots demonstrated that a 
small, well-trained and motivated force could 
fight and win against a larger force — a principle 
which would be applied to the future air force. 
Faced with overwhelming odds and flying largely 
obsolete aircraft (but with some help from Sweden, 
Britain, France and Italy), Finnish pilots achieved 
207 confirmed kills against just 48 (complete) 
own aircraft losses. 

The air force of the Winter War was equipped 
with an eclectic mix of combat aircraft, virtually 
all of which were obsolete — but all of which 
performed better in Finnish hands than anywhere 
else in the world. The Ilmavoimat fought with 
over 30 Fokker D.XXI fighters (acquired new 
and built under licence), 30 Gloster Gladiator IIs, 
30 Morane-Saulnier M.S.406 fighters and 12 
Bristol Blenheim IV bombers. 

After 105 days of combat the overwhelming 
Soviet forces triumphed, in March 1940, and an 
uneasy peace ensued. A ceasefire was declared on 
12 March as soon as the Soviet Union had taken 
the Finnish territory it had demanded before the 
war (a large part of Karelia and other northern 
territories). However, the Soviet Union placed 
no military restrictions on Finland, thus allowing 
it to re-equip its forces, which would become of 
vital importance some 15 months later. 


The Continuation War 1941-1944 
Following the German attack on Russia in 
1941, war broke out again between Finland and 
the Soviet Union. In June 1941 Russian bombers 
made an unprovoked attack on Finland, and 
Finland declared war, allied with Germany — with 
the chief aim of regaining the territory lost in 
1940. This so-called Continuation War lasted 
from 22 June 1941 until 4 September 1944, and 
during its early years Finland fought with great 
success, as before, sweeping back the Russians. 
On the ground, Finnish and German troops 
attempted to cut off the Murmansk railway, a 
vital lifeline for ‘lend-lease’ supplies to the Soviet 
Union. This attempt failed and the war bogged 
down in stalemate. In 1944, with Hitler’s forces 
in retreat, the Soviet Union turned its renewed 
attention to Finland, launching an intense campaign 
against the combined German and Finnish forces. 
Finland started the Continuation War with a 
more modern air force than it had in 1939. Its 
front-line fighters were 40 Brewster Model 239 
Buffaloes (known as Sky Pearls to their pilots), 
which excelled in combat in Finnish hands, in 
complete contrast to the Buffalo’s record elsewhere. 
Curtiss Hawk 75As were acquired from Norway 
before the war and, after hostilities began, Germany 
sent more captured French examples to Finland. 
The Hawk was another type highly thought of by 
its Finnish pilots, unlike the 25 Fiat G.50s 
acquired via Italy at the same time. Other types in 
the inventory included the Fokker D.XXI, 
M.S.406 and the Blenheim. Alliance with Germany 
led to the introduction of a wave of new aircraft, 
including 30 Messerschmitt Bf 109G-2 and 132 
Bf 109G-6 fighters, 15 Dornier Do 17Z-2s, a 
similar number of Junkers Ju 88A-4 bombers, 
plus small numbers of captured Russian aircraft 
such as the LaGG-3 and Polikarpov I-153 fighters 
and Polikarpov Pe-2, Ilyushin DB-3 and Ilyushin 
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Il-4 bombers. In all, Imavoimat pilots chalked up 
1,600 Russian aircraft destroyed in the air, for the 
loss of 211 of their own, in combat. 

When a truce with the USSR was declared in 
September 1944, Finland had to switch sides; it 
briefly fought against and interned its former Nazi 
allies. By the end of the Continuation War, the 
Soviet Union had taken back the Karelian isthmus, 
seized the city of Viipuri (Vyborg) and forced the 
payment of Finnish reparations. 

In April 1945 the Finnish swastika, which too 
closely resembled the Nazi swastika, was replaced 
by the current blue and white roundel. The Paris 
Treaty of 1947 was signed between Finland and 
the Soviet Union, in which Finland lost 30000 km? 
(11,583 sq miles) of land and the winter ice-free 
port of Petsamo in northern Finland. In addition 
to these territorial losses, the Finnish air force was 
limited to a maximum of 3,000 personnel and a 
front-line strength of just 60 fighters. Aircraft 
which could carry internal bombs were prohibited, 
as were submarines, all naval vessels over a certain 
size and nuclear weapons — only defensive 
weapons were allowed. Finland was obliged to 
remain neutral and non-aligned. Keeping the 
lessons of its wartime experience in mind, the 
Finnish air force adopted the motto ‘Qualitas 
Potentia Nostra’ (in quality lies our power). 


Re-equipment and re-alignment 
Finland has historically procured aircraft from 
both Eastern and Western sources: one-third 
from the West, one-third from the East and 
one-third from domestic sources (such as aircraft 
manufacturer Valmet). Today, the Paris Treaty is 
still in effect, although the actual number of 
operational fighters has slightly increased to 67, 
without official complaint. In 1953 the first jet 
fighters arrived in Finland, They comprised six 
de Havilland Vampire Mk 52s, which were 
joined two years later by nine Vampire Mk 55s, 
which served until 1965. In 1958 11 Folland 
Gnat Mk 1s entered service, and were operated 
until 1972. A pair of Gnat Mk 1s undertook 
reconnaissance tasks from 1960 to 1972. In order 
to balance acquisitions with a Soviet aircraft type, 
four MiG-15UTI ‘Midgets’ were purchased in 
1962, a few years after the Gnats. The Midgets 
served as trainers for the 22 MiG-21F-13 
‘Fishbed-C’ fighters acquired in April (10) and 
November (12) 1963. Two Mikoyan MiG-21U 
‘Mongol-B’ trainers were on charge from 1965 
until 1980. The ‘Fishbed-Cs’ were flown in the 
fighter role, equipped with AA-2 ‘Atoll’ missiles 
until 1985, although the type itself was operated 
until 1986, Finland’s last operational MiG-21F-13s 
were eight examples modified for reconnaissance 
tasks in 1980, which soldiered on until their last 
flight on 17 January 1986. (Five MiG-21F-13s 
were lost in accidents and two survive in museums). 
In 1956 the transport branch of the air force 
received two Percival Pembrokes which served 
until 1968. From 1960 until 1981 three Ilyushin 
Il-28Rs were flown as target-tugs. A single [I-28 
bomber was also delivered. Meanwhile, seven 
Douglas C-47 Dakotas and two Douglas C-53s 
were taken on charge between 1960 and 1970. 
The ‘Dak’ was operated for 24 years, making the 
final flight on 18 December 1984. For just one 
year — 1974 — the FAF flew a BN-2A Islander and 
a Piper PA-31-310 Navajo. Two Cessna 402B 
Businessliners entered service in 1975 but were 
withdrawn in 1984. For training duties the 


Ilmavoimat acquired 36 Saab 91D Safirs in 1958, 
which were flown for 25 years until 1983. 
Eighteen Fouga CM 170 Magister jet trainers 
(asembled by Valmet) were taken on strength in 
1958, with another 62 CM 170s following in 
1960. The Fougas flew for three decades until the 
last flight on 19 December 1988. 

Helicopters adopted by the Ilmavoimat included 
four WSK SM-1SZ/Ms, Polish versions of the 
Mi-1U/M ‘Hare’, which served from 1961 to 
1966. To supplement the ‘Hares’, two Sud 
Alouette IIs arrived in 1966 and were flown until 
1975. Three Mil Mi-4 ‘Hounds’ were taken on 
charge in 1962 and were operated by the 
Ilmavoimat until their last flight on 21 July 1979. 
In 1968 one AB 206A was acquired but was 
transferred to the Rajavartiolaitos in 1979. 


F-18 fighter force 

By the late 1980s the need to replace Finland’s 
ageing Drakens and MiG-21s had become press- 
ing. A lengthy acquisition programme for a new 
multi-role combat aircraft (the DX competition) 
was launched in 1989 — involving the Saab 
JAS 39A Gripen, General Dynamics F-16 MLU, 
McDonnell Douglas F/A-18C, Dassault Mirage 
2000-5 and Mikoyan MiG-29. After a thorough 
in-country evaluation of each type (except the 
MiG-29, which was flown in Moscow), the Hornet 
was selected in April 1992. The Hornet will 
become the spearhead of the modern Ilmavoimat 
and also the nation’s most expensive ever defence 
acquisition, at a total cost of 13.92 billion 
markkaa ($2.52 billion). At the time of writing 
(mid-1998) the Ilmavoimat comprises one fighter 
squadron equipped with the Draken, and two 
fighter squadrons already converted to the F-18. 
Within a few years all three fighter units will 
operate the Hornet, augmented by the Hawk. 


Current command structure 

With the recent introduction of the Hornet, 
the peacetime structure of the IImavoimat was 
changed. Three Air Commands have replaced the 
previous Wings. Each Air Command comprises 
one Havittajalentolaivue (HavLLy, squadron) and 
a radar network. Each squadron is made up of 
four flights, which report directly to it. The north 
of Finland falls under control of the Lapland Air 
Command, with the HQ at Rovaniemi; the 
southeast under Karelian Air Command, HQ at 
Kuopio-Rissala; and the southwest under 
Satakunta Air Command HQ, at Tampere- 
Pirkkala. 

All three Air Command operations centres 
monitor Finnish airspace with a radar surveillance 
system. Radar images of the air picture are auto- 
matically exchanged between the Air Commands 
to obtain the national picture. In wartime, this 
radar system would be boosted by a second-line 
radar system and additional surveillance and anti- 
aircraft fire-control radars. 

The Ilmavoimat HQ is based at Tikkakoski- 
Jyaskyla, along with its associated Air Support 
Squadron. The [masotakoulu (Air Force Academy) 
is based at Kauhava. The Flight Test Centre 
(formerly the Koelentue (Test Flight)) is based at 
Halli. The peacetime size of the air force is almost 
identical to its wartime organisation, and the 
number of interceptor aircraft or pilots could not 
be boosted easily in time of crisis. However, the 
force operates at a high degree of readiness and its 
full wartime status can be reached in a few days. 


fake os PR gts : 
Above: Like the Swedish air Right: This Falcon-armed 
force, the Ilmavoimat Draken is one of the 14 Saab 


practises dispersed base 35FS Drakens serving with 
operations all year round. HavLLv 11. 


This Draken (above), still in servce with HavLLv 11 based at 
Rovaniemi, was the very first Valmet-assembled Saab 35S. The 
Draken’s tailwheel can be an essential piece of equipment, as 


evidenced by this Saab 35FS (right). 


Above: This former HavLLv 31 Below: For a brief period 
MiG-21bis is armed with four HavLLv 31 operated a handful 
K-13 (AA-2 ‘Atoll-D’) AAMs of ‘Fishbed-Ns’ modified for 
during the type’s final missile reconnaissance tasks under 
practice camp in 1997. the designation MiG-21bis/T. 


Finland 


Above: Finland still operates four two-seat Saab 35CS Drakens (of five acquired). As a result, 
the Ilmavoimat will be able to continue qualifying Draken pilots into the next century, 
securing the future of the type - for the time being. In contrast, Austria (the only other J 35 
export customer) will be severely affected by the imminent disappearance of the Swedish two- 
seaters, on which the Austrian air force relied for all its Draken type training. 


The first MiG-21bis ‘Fishbed-N’ (left) arrived at Rissala on 21 
September 1978 and a total of 26 was acquired. They operated 
alongside four MiG-21UMs (above) which superseded earlier 
MiG-21Us (retired in 1981). The MiG-21UMs were delivered in batches 
") of two, in April 1974 and August 1982. When the MiG-21 was retired 
from Ilmavoimat service, in a ceremony on 7 March 1998, only three 
MiG-21bis (of eight remaining) and one MiG-21UM were serviceable. 
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Finland is currently replacing its MiG-21s and 
Drakens with 64 Boeing (formerly McDonnell 
Douglas) F-18 Hornets (57 single-seat F-18Cs 
and seven F-18D trainers), The first Finnish 
Hornet made its maiden flight from the 
McDonnell Douglas plant at St Louis on 21 April 
1995, On 7 November 1995 the first batch of 
four F-18Ds was flown to Finland, supported by 
a USAF KC-10A tanker. All seven F-18Ds have 
now been delivered to the air force. In October 
1995 the Finnish aerospace firm Valmet (now 
renamed Finavitec OY) started to assemble its 
first F-18C, which was delivered to the 
Ilmavoimat in June 1996. The final F-18C is 
expected to be delivered in August 2000. 
Finavitec produces about one Hornet per month, 
although deliveries are currently three months 
ahead of schedule, Finland’s aircraft are designated 
F-18, not F/A-18, due to their (initially) exclusive 
air defence tasking. An expansion of the aircraft’s 
air-to-ground role is expected soon — as is the 
appearance of air-to-ground weapons loadouts. 


Hornet systems and training 

Finland did not purchase any air-to-ground 
weapons for the Hornets, although the computer 
systems software is available and attack missions 
can be trained for in the simulator system. 
AIM-9M Sidewinders were delivered in late 
1997 and the AIM-120B AMRAAM is expected 
to arrive in summer 1998. Finland was the first 
international customer to receive the F-18 with 
the APG-73 radar, which is much more capable 
than the APG-65 it replaces, supporting multi- 
target tracking and enabling the simultaneous 
launch of up to eight AMRAAMs. Other 
onboard systems include AN/ALR-67 radar 
warning receiver and four AN/ALE-47 
chaft/flare launchers. Finland (like Switzerland) 
opted to equip its aircraft with the AN/ALQ-165 
ASPJ ECM system, which was not adopted by 
the US services. A miniaturised version of the 
Navstar GPS navigation system is linked to the 
Hornet’s Inertial Navigation System. A datalink 
system, as already fitted to the Drakens and the 
MiGs, will be developed by Nokia to fully inte- 
grate the Hornets into the Finnish air defence 
environment. Finland’s F-18s all have the night 
attack cockpit standard, optimised for use with 
NVGs. The General Electric GE-404-402 EPE 
engines also give a substantial thrust increase 
compared with the earlier -400 model. In Finland’s 
cold climate, the EPE-engined Hornets are easily 
capable of supercruise. 

With the arrival of the high-tech Hornet, the 
Ilmavoimat had a need for a new computer-based 
training system and simulators. The Hornet 
Training Centre is at Tampere-Pirkkala and is 
responsible for all basic F-18 ground training. 
Traditional lectures, multi-media lectures and 
several simulator training systems are used. The 
Weapons Tactics and Situational Awareness 
Trainer is a low-cost procedures and weapon 
systems trainer used in the early conversion phases, 
emergency procedures and radar intercept train- 
ing. Beside the trainer based at Pirkalla, which is 
a simple single-channel display version, another 
trainer is set up at Rissala which is an advanced 
five-channel version, with a 180° wrap-round 
screen. The Weapons Tactics Trainer is a 12-m 
(39-ft) diameter dome built around a Hornet 
cockpit, in which targets are projected using four 
laser projectors. 
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Since 1972, HavLLv 21 at Tampere-Pirkkala 
has been a Saab Draken operator. After 25 years 
the Draken was withdrawn from service, when 
HavLLv 21 became the first operational 
Ilmavoimat Hornet unit. The first three US-built 
F-18Ds were flown to Pirkkala in November 
1995, while the first Valmet-built F-18C arrived 
in July 1996, starting the full conversion to the 
F-18. The first operational training flight 
completely converted to the Hornet in the summer 
of 1997. A second flight operated both the Hornet 
and the Saab 35FS/CS Draken until September 
1997, after which it, too, switched completely to 
the Hornet. The final Draken mission of HavLLv 
21 was performed on 30 November 1997 by two 
Saab 35FSs and one Saab 35CS. The redundant 
Drakens were transferred to HavLLv 11, at 
Rovaniemi, which will operate the type for a few 
more years. Most of the young HavLLv 21 Draken 
pilots have undergone conversion to the F-18, 
while the older Draken pilots switched to the 
Hawk or liaison aircraft. In late 1997 HavLLv 21 
was declared fully operational on the F-18. 


The last MiG-21s and Drakens 

On 7 March 1998 Finland’s MiG-21bis fighters 
(always referred to on official Finnish documentation 
as the MiG-21BIS) roared through Finland’s airspace 
on an operational mission for the last time, during 
a goodbye ceremony witnessed by 700 spectators. 
Until that final day, HavLLv 31 managed to keep 
a handful of MiG-21bis ‘Fishbed-Ns’ operational, of 
the 27 originally received in 1980 and 1981. 
Operating this Russian-built fighter for 18 years 
was not easy as the aircraft became increasingly 
maintenance-heavy and, as a result, in 1996 the 
squadron had to be replenished with the six 
MiG-21BIS/T reconnaissance aircraft - known 
in-house as MiG-21BIS (MGT)- of the TiedLLv. 
In addition, the two remaining MiG-21UM 
trainers (of the four delivered in 1974 and 1980) 
were flying on their final airframe hours, The 
MiG-21s are now for sale to the public, with the 
proviso that the aircraft should be placed on public 
display in Finland. Those that do not make it to 
museums, or elsewhere, will be scrapped, a fate 
which so far has already befallen at least one 
MiG-21. In 1997 the Ilmavoimat was considering 
keeping two MiG-21s operational to carry the M-5 
targets used in the annual live-missile firing exercise 
at Oulu. However, this plan was abandoned, bring- 
ing an end to the Finnish MiG-21 era. Due to the 
low number of operational MiG-21s, the transition 
to the F-18 was welcomed at HavLLv 31. 

The first Hornets arrived at Kuopio-Rissala in 
September 1996, making HavLLv 31 the second 
Imavoimat F-18 operator. Conversion from 
MiG-21 to F-18 takes about one month of 
computer-based training, followed by just four 
flights in the F-18D and then the first F-18 solo. 
The conversion has proved to be quite straight- 
forward, which may come as a surprise in view of 
the 1950s design of the MiG cockpit. The 
Ilmavoimat foresaw the problems with the Russian 
cockpit technology at an early stage and refitted 
them with Western instrument systems, giving 
the ‘Fishbed’ cockpit a similar look to that of the 
Hawk. In the autumn of 1997 one flight of the 
squadron was declared operational, and in the 
summer of 1998 the second flight will follow. 

Rovaniemi-based HavLLv 11 of the Lapland 
Air Command is the last Finnish operator of the 
Saab Draken. In 1972 the first Drakens entered 


Ilmavoimat service, these being six former 
Flygvapnet (Swedish air force) Saab J 35Bs 
(known in Finland as the Saab 35BS). They were 
leased, pending the delivery of a dozen Valmet- 
built Saab 35Ss (new-build aircraft, with the Saab 
designation Saab 35XS) between April 1974 and 
July 1975, Then, the six leased Saab 35Bs were 
purchased outright, together with another six 
Saab 35FSs (ex-Swedish J 35Fs) and three two- 
seat Saab 35CS trainers (ex-Flygvapnet Sk 35Cs), 
In 1984 another order was made for 18 (refurbished) 
Saab 35FSs and two Saab 35CSs. From the 47 
Drakens delivered about 30 aircraft survive today. 
Three Draken variants currently used by HavLLv 
11 include 12 Valmet-built Saab 35Ss, 14 former 
Swedish Air Force Saab 35FSs and four Saab 
35CSs, In addition to their 30-mm ADEN can- 
non, the Drakens can be armed with four types of 
missiles: the Swedish-built AIM-4 Falcon missile 
(in its IR-homing AIM-4D/Rb 28 version or the 
larger semi-active radar-homing AIM-26B/ 
Rb 27), the AIM-9J Sidewinder and the Russian 
R-13M (AA-2D ‘Atoll’) infra-red missile. HavLLv 
11 is destined to become the third and last 
Hornet operator, in the next millennium. 
According to the F-18C delivery schedule, the 
Lapland squadron will receive the first Hornets in 
the autumn of 1998. The 57th and final F-18C is 
scheduled to be delivered in 2000. It is expected 
that the Draken will be flown until 2001, 
although the FAF has plans to fly it until 2005. 
Just as with the MiG-21s, phased-out Drakens are 
for sale to the public with the stipulation, again, 
that they be placed on display for the Finnish 
people. 


Hawk fighter/trainers 

The third flight of each Air Command is a 
training flight equipped with the BAe Hawk. In 
1980 the first four BAe-built Hawk Mk 51s 
arrived in Finland, while Valmet assembled the 
remaining 46. Between 1993 and 1994 seven 
additional Hawk Mk 51As were delivered as a 
‘top-up’ batch. Although the Hawk is officially 
registered as a trainer (and not counted among 
the 60 fighter aircraft of the Paris Treaty), it is of 
course a great asset as a small fighter. Finland’s 
Hawks can be armed with the centreline podded 
30-mm ADEN canon and three types of missiles: 
R-13M (AA-2D ‘Atoll’), AIM-9] Sidewinder 
and the R-60 (AA-8 ‘Aphid’). 

Each Air Command’s fourth flight is the liaison 
flight, normally comprising one Piper PA-28 
Arrow, one Piper PA-31 Chieftain, two Valmet 
L-90 TP Redigos and one or two Valmet (L-70) 
Vinkas. The oldest liaison aircraft are four surviving 
PA-28R-200 Piper Arrow IIs of the six delivered 
since 1974. In 1980 four PA-28RT-201 Piper 
Arrow IVs were added to the fleet. From 1983 
six Piper PA-31-350 Chieftains further boosted 
capacity, The newest aircraft to enter service are 
10 Valmet L-90TP Redigos which were taken on 
strength from 1991 onwards. The Vinkas are 
added to the liaison flight to compensate for gaps 
in transport capacity. 

Ilmavoimat cadets start their four-year course at 
the Imasotakoulu (Air Force Academy) at 
Kauhava. Basic flight operations take place with 
the Koulutuslentolaivue (Training Squadron). 
This unit is equipped with the Valmet L-70 
Vinka, of which the Ilmavoimat has received 30 
since 1980. Students fly the Vinka for 11 months 
for a total of 45 flights. In this period the cadets 


Finland's three 

Learjet 35s undertake a 
multitude of special 
missions tasks 
including VIP transport 
(above); target-towing 
(left); ECM/EW 
aggressor training 
(below); and photo- 
reconnaissance/ 
mapping/survey (right). 





Finland 





Finland operates two Fokker F27 
Mk 100s (above) and a single 
Mk 400M (below left). One 
secretive Mk 100 has been 
converted for Sigint/Elint duties. 


Below: Six Piper PA-31-350 
Navajo Chieftans are 
distributed throughout the 
Air Commands for general 
transport duties. 
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Two indigineous trainer designs, the Valmet Redigo (below) 
and the Vinka (bottom), equip the IImasotakoulu (Air Force 

Academy), at Kauhava. Small numbers of each type are also 

allocated to the 4th Flight of each Air Command. 


Above: Twenty-eight of the 
30 L-70 Vinkas acquired by 
the Ilmavoimat are still in 
regular service. 


Below: No longer formally an 
IImavoimat aircraft, this Gloster 
Gauntlet is owned by the air 
force technical guild. 
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also participate in the Vinka summer camp held 
in the forest at the airstrip of Menki-Jarvi, nearby 
Kauhava, over a six-week period. During the fol- 
lowing three years both Vinka and Hawk are 
flown at Kauhava. After 60 hours on the Vinka 
and 100 hours on the Hawk the cadet graduates 
to pilot status. To develop operational readiness 
the new pilot is transferred to one of the three 
Air Commands, to fly Hawks for approximately 
12 months and 150 hours. In the second year, 
120 flight hours on the Hornet are required. 
After this, the pilot has reached the final phase of 
full operational readiness in which he is certificated 
to fly the F-18 and the Hawk. 


Special missions assets 

In January 1997 the Tiedustelulentolaivue 
(Reconnaissance Squadron) at Tikkakoski- 
Jyvaskyla was disbanded. Following the transfer of 
its six reconnaissance-modified MiG-21BIS/Ts to 
Kuopio-Rissala, the Tiedustelulentolaivue gained 
a small number of Hawks, modified to carry the 
MiG reconnaissance camera pod. Also in January 
1997 the Kulijetuslentolaivue (Transport 
Squadron) at Utti was disbanded. Its Fokker F27s 
and Learjets were transferred to Jyvaskyla where 
they were amalgamated into a new squadron with 
the reconnaissance Hawks: the Tukilentolaivue 
(Operational Support Squadron), tasked with trans- 
port and reconnaissance and reporting directly to 
the Commander-in-Chief of the air force. One 
of the three Fokkers, an F27 Mk 100 delivered in 





On 1 January 1997 the Ilmavoimat’s Helikopteri- 
lentue (Helicopter Flight) at Utti was disbanded 
and its two Hughes 500D, five Mi-8T and two 
Mi-8P ‘Hip’ helicopters were handed over to the 
Maavoimat (Finnish Army Aviation), which also 
took over the former air force base at Utti. Two 
Hughes 500Ds were delivered to the air force 
between 1975 and 1983, along with 10 Mi-8s 
from 1973 to 1980. Two of the ‘Hips’ have been 
retired, and one crashed while operating with the 
Rajavartiolaitos and never officially served with 
the air force. 

The Maavoimat is at the heart of current 
military aviation expansion plans in Finland. In 
March 1997 the government announced its 
intention to establish three rapid-reaction 
brigades. Preparation had already started in 1996 
under an army training initiative. Experience in 





The paramilitary Rajavartiolaitos operates helicopters 
and aircraft to protect Finland’s lengthy borders, 
in conjunction with a large force of ground vehicles 
and naval vessels. The flying branch of the 
Rajavartiolaitos, the Air Patrol Squadron, operates 
from three airfields — Helsinki, Turku and 
Rovaniemi — to cover southern, western and 
northern Finland, respectively. Currently, the Air 
Patrol Squadron is equipped with four AB 206s, 
four AB 412s, three AS 332L1 Super Pumas and 
two Dornier Do 228s. One of the four AB 206 
helicopters is an ex-IImavoimat AB 206A, while 
the remainder are AB 206Bs. In addition to border 
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Rajavartiolaitos (Frontier Guard) 


1982, had been based in a special hangar at 
Jyvaskyla since its modification to serve as an 
Elint/Comint platform in the late 1980s. The 
other two Friendships — another F27 Mk 100 
delivered in 1980 and an F27 Mk 400M delivered 
in 1984 — are tasked with regular transport duties. 
As the two transport F27s are approaching the 
end of their operational lives, the Ilmavoimat is 
looking for a replacement but has no immediate 
plans to acquire new aircraft. The Elint aircraft is 
expected to be the first to be replaced. Press 
reports of Ilmavoimat interest in purchasing three 
ATR72s from Finnair, or exchanging Finnish- 
built Sisu armoured vehicles for Indonesian-built 
CN.235Ms are completely erroneous. 

Three Learjet 35As, delivered in 1982, perform 
a multitude of special mission tasks including 
VIP passenger transport, maritime patrol, target- 
towing, photo-reconnaissance, aerial mapping, 
passive electronic warfare training, calibration, 
‘AWACS’ duty, nuclear fall-out surveillance/air 
sampling, NBC reconnaissance, search and rescue 
and classified Elint. 


Suomen Ilmavoimat 





Lapin Lennosto/LapLsto (Lapland Air Command), Rovaniemi 





Havittajalentolaivue 11/HavLLv 11 (11th fighter squadron) 


ist Flight Saab 35S 

2nd Flight + Saab 35S/FS/CS 

3rd Flight © Hawk Mk 51/A 

4th Flight + PA-28R, PA-31, Redigo, Vinka 


Suomen Maavoimat (Finnish Army Aviation) 


Bosnia as part of the IFOR/SFOR operation and 
the prospect of future operations and exercise 
under NATO’s PfP (Partnership for Peace) initia- 
tive underlined the need to make Finland more 
flexible and less devoted to previous all-out war 
scenarios. Since 1956 Finland has participated in 
UN operations, and 1,000 to 1,500 Finns serve in 
peacekeeping duties annually. Although the 
instability of Russia today is well-recognised by 
military leaders, the army is more likely to be 
faced with a plethora of more limited conflicts 
and crises. On 13 February 1998 a funding 
package was submitted to parliament providing 
for the establishment of three rapid-reaction 
brigades capable of short-notice deployment 
anywhere in the country. To accomplish this, the 
Army hopes to acquire between 30 and 45 trans- 
port helicopters and 10 to 15 combat helicopters. 


patrol, the AB 206s are also used for training 
duties. These airframes are due to be replaced 
soon by three new helicopters, most likely newly 
purchased AB 206s. The AB 212 fleet is divided 
among two standard AB 412SPs and one AB 212EP, 
equipped with a Bendix 1500 radar. Both AB 
212s and Super Pumas are fully equipped for 
SAR duties with searchlights and rescue winch 
installation. The two Dornier Do 228s are 
equipped with a SLAR and other sensors for 
maritime patrol duties. All Frontier Guard pilots 
have previously served with the Ilmavoimat. Its 
aircraft have been purchased from the Finnish 


Satakunnan Lennosto/SatLsto 
(Satakunta Air Command), Tampere-Pirkkala 





Havittajalentolaivue 21/HavLLv 21 (21st fighter squadron) 


Ist Flight — F-18C/D 

2nd Flight + F-18C/D 

3rd Flight += Hawk Mk 51/A 

4th Flight | PA-28R/RT, PA-31, Redigo, Vinka 


Karjalan Lennosto/KarLsto 
(Karelian Air Command), Kuopio-Rissala 








Havittajalentolaivue 31/HavLLv 31 (31st fighter squadron) 


1st Flight F-18C/D 
2nd Flight —F-18C/D 

3rd Flight Hawk Mk 51/A 

4th Flight PA-28R/RT, PA-31, Redigo, Vinka 


Tukilentolaivue/TukiLLv 
(Operational Support Squadron) 


Ist Flight —F27 Elint/Comint, Learjet 354 
2nd Flight +=Hawk Mk 51/A 

3rd Flight + F27 

4th Flight + PA-28R/RT, PA-31, Redigo, Vinka 


This new support unit was established at Jyvaskyla on 1 January 
1997 combining the former Utti-based Transport Squadron and 
Jyaskyla-based Reconnaissance Squadron. Some sources attribute 
these aircraft to an ‘Air Support Command’. This is erroneous. 


IImasotakoulu (Air Force Academy), Kauhava 





Koulutuslentolaivue (Training Squadron) 
Four Flights Vinka, Hawk Mk 51/A, PA-28R, PA-31, Redigo 


Ilmavoimien Koelentokeskus/KoeLntK 
(Air Force Flight Test Center), Halli 





Various aircraft on loan 
Until 1 December 1991 unit was known as the Koelentue (Test Flight) 





On 17 March 1998 a funding compromise was 
reached between the parliamentary parties, 
permitting the 2.2 billion markkaa acquisition of 
transport helicopters only. Approval for the attack 
helicopter acquisition programme was pushed 
back to 1999. It is possible that Finland will 
decide on an overall joint helicopter acquisition 
programme with Sweden, which has a similar 
(smaller) requirement. 


Suomen Maavoimat 





Utin Jaakarirykmentti-Helikopterilentue/HekoLtue, Utti 


Jaeger Regiment — helicopter flight 
Hughes 500D, Mil Mi-8T/P 





defence budget but are civil-registered to avoid 
documention problems with emergency diversions 
to neighbouring countries, which can occur due 
to rapidly-changing Finnish weather conditions. 
In time of crisis, the Frontier Guard would come 
under command of the Finnish Navy. 


Rajavartiolaitos 





Air Patrol Squadron detachments at Helsinki, Turku and 
Rovaniemi 
AB 206A/B, AB 412SP/EP, AS 332L1, Dornier Do 228 


The Suomen Maavoimat (Finnish army) operates a mix of 
seven Mil Mi-8s (above, above right, below) along with two 
Hughes 500Ds (right) - all inherited from the air force. 
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Finland’s Rajavartiolatos (border guard) has detachments around the country 
and works closely with the Finnish naval service. Helicopter types in service 
include the AB 412 (above) and AS 332 (right). 


Above: Float-equipped AB 206 Right: The only fixed-wing 
JetRangers are invaluable for types in Rajavartiolatos 
operations around Finland’s service are two radar- 
innumerable lakes. equipped Dornier Do 228s. 


Finland 


Two members of the Piper PA-28 family are in IImavoimat 
service - four (of six delivered) Cherokee Archer Ils (above) 


and three (of four delivered) Ch 


erokee Arrow IVs (left). 
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Iceland 


A small country with 270,000 inhabitants, located 
halfway between North America and the continent 
of Europe, Iceland has had a strategic position on 
the route between the New and the Old World. 
It is a very old republic, settled by renegade 
Norsemen in 874-900 who established a parliament 
in 930. Later, Iceland was subject to Norwegian 





Landhelgisgeslan 


and then Danish rule, from 1160 to 1918, when 
it declared its independence again. Iceland has 
never had any armed forces or other indigenous 
defence forces and when its strategic position 
became obvious to the battling nations during 
World War II, it seemed only a question of time 
before it was occupied by one of the combatants. 
This happened on 10 May 1940, when a small 
force of British troops took up positions around 
the country. The British were not badly received 
by the Icelanders, but, after some negotiations, 
the United States of America agreed to take up 


the defence of Iceland in 1941. This was before 
the US actually entered the war, and in fact the 
first German aircraft to be destroyed by a US 
Army Air Force aircraft was an Fw 200 shot 
down jointly by a P-38 of the 27th Fighter 
Squadron, 1st Fighter Group and a P-39 of the 
33rd Fighter Squadron on 14 August 1942. The 
27th Fighter Squadron now once again takes part 
in the defence of Iceland. After the war, Iceland 
joined NATO and since 1951 its defences have 
been provided by a bilateral agreement with the 


United States. Baldur Sveinsson 


(Icelandic Coast Guard) 





Iceland has no armed forces, only a Coast Guard. 
This law enforcement organisation is tasked with 
both fisheries protection and gsearch and rescue. 
It received its first aircraft, a Convair PBY-6A 
Catalina that the USN abandoned on the north 
coast, in 1954. It was salvaged and flown to 
Reykjavik and became the scourge of the British 
trawlers during the first Cod War, when it actually 
captured one trawler without the assistance of 
surface vessels. It was replaced in 1962 by a C-54 
Skymaster modified with an underfuselage search 
radar and an underwing searchlight. Two Grum- 
man HU-16C Albatrosses on loan from the US 
Navy were tried for a few months in 1969 but 
were not taken into use. In 1972 a Fokker 
F27-200 was bought from All Nippon Airways 
and operated until 1980. In 1976 the ICG bought 
a new F27-200 from the manufacturer. 

The ICG now operates four aircraft, all from its 
home base at Reykjavik. It has one F27-200 
(TF-SYN), which has many of the modifications 


made to the maritime patrol version of the F27, 
such as the search radar mounted under the for- 
ward fuselage, and underwing tanks to extend 
endurance. 

The ICG is equipped with three helicopters. An 
Aérospatiale AS 350B Ecureuil (TF-GRO) is 
used jointly with the police (for road patrol duties 
during the summer), and entered service in 1986. 
An Aérospatiale SA 365N Dauphin (TF-SIF) has 
been used for rescue and patrol work since 1985. 
The remaining helicopter, an AS 332L2 Super 
Puma, arrived in Iceland in June 1995. 

Iceland has had three major disputes with other 
nations, regarding its fishing and economic zones. 
The first lasted from 1958 to 1961 when Iceland 
expanded its fisheries protection zone from 4 to 
12 miles (6 to 19 km). The UK did not recognise 
the extension and sent warships to protect its fish- 
ing vessels inside the 12-mile limit. The dispute 
was resolved with negotiations. The second con- 
flict was prompted by Iceland again extending its 
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economic zone, to 50 miles (80 km) in 1972. 
The UK and Germany responded strongly, as 
before. This dispute was never really solved, and 
when Iceland extended its limits to 200 miles 
(320 km) in 1975 it flared up once more. This 
last dispute in the Cod Wars, as they became 
known, was resolved in 1976 with negotiations. 
During the Cod Wars, Icelandic Coast Guard 
cutters and aircraft were in the forefront of Ice- 
land’s efforts to protect its declared economic 
boundaries from intrusion by fishing vessels 
escorted by armed warships. No person was killed 
and no ship sunk during these disputes, although 
some heated exchanges, cutting of trawl wires 
and collisions between ships took place. 
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Fokker F27-200, Aérospatiale AS 350B Ecureuil, Reykjavik Airport 
SA 365N Dauphin, SA 332L2 Super Puma 





The Iceland Defence Force (IDF), commanded 
by a US Navy rear admiral who usually has a P-3 
background, is a combined joint organisation 
which controls and supervises all aspects of the 
operations at Keflavik US Naval Air Station. The 
IDF has the following main components: Air 
Forces Iceland/85th Group; Naval Forces Iceland 
including Naval Air Station Keflavik and US 
reconnaissance forces, North Atlantic; and Army 
Forces Iceland. Of these, the only one that does 
not have permanent units at Keflavik is the 
Army, but Army officers serve on the joint staff. 


85th Group 


This group has a combination of the lineages 
and history of the 85th Tactical Fighter Training 
Wing and the former AFI (Air Forces Iceland). 
The 85th Group is named ‘The Guardians of the 
North’, and comprises the 85th Operations 
Squadron, 85th Logistics Squadron, 56th Rescue 
Squadron, 85th Civil Engineering Squadron, 
85th Mission Support Squadron, 85 Security 
Police Squadron, and 932nd Air Control 
Squadron. 

The agreement currently in force between Iceland 
and the USA specifically states that there will be a 
minimum of four fighters on station at all times. 
Originally, it was specified that they be F-15s, 
but now F-16s have also joined the rotation. 
Recent information indicates that the US Air 
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Force once again wants to close down operations 
at Keflavik and recall all its aircraft when the pre- 
sent defence agreement is renegotiated in 2001. 

The air defence duties at Keflavik are split 
between a number of USAF units. The 1st Wing 
at Langley AFB, Virginia brings four F-15Cs to 
cover the period January to March. The Air 
National Guard splits the next three months 
between the 101st FS, 102nd FW at Otis AFB 
and the 123rd FS, 142nd FG at Portland IAP. 
The units alternate the six-week periods with 
each other every other year. These units currently 
fly the F-15A MSIP. The 523rd FS, 27th Wing 
at Cannon AFB, NM, now covers the period 
July to September. During the summer of 1997 
they brought five F-16Cs to Keflavik. The last 
three months of the year are covered by the 60th 
FS, 33rd Wing at Eglin AFB, FL with F-15Cs. 

The 1st Wing brought five F-15Cs in 1995 
and 1996, four in 1997 and 1998. The 101st FS 
has always brought five F-15As, the 123rd FS 
four F-15As except in 1995 when they also 
brought an F-15B. The 60th FS always deployed 
five F-15Cs except in 1995 when they had one D. 

The fighters are always supported by a KC-135 
tanker. Most of the ANG ARS squadrons in the 
US have had one KC-135R/E stationed at 
Keflavik for two weeks. Some units only keep 
each aircraft on station for one week, thus 
exchanging them after a week. 


Of the units belonging to the 85th Group, the 
56th RQS is the only one with its own assigned 
aircraft: four HH-60G Pave Hawk rescue helicopters, 
since September 1991. They are supported by 
HC-130 tankers that rotate to Keflavik for a 
week to support the HH-60s and to supply quick 
reaction capability for a major accident. They are 
also the only aircraft today that carry the tailcode 
‘IS’, which the AFI is authorised to display. 

NAS Keflavik used to be known as the ‘ASW 
capital of the world’. With reduced submarine 
traffic in the region and the drawdown by the 
USN patrol squadrons, the number of based air- 
craft has dwindled from one whole squadron of 
nine aircraft (plus one Dutch) to five. Four are 
from a USN P-3C squadron and one is a Dutch 
P-3C. The Reserve patrol squadrons on the East 
Coast of the US also often supply one or two of 
the four USN P-3Cs on station. 
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85th Group (deployed) NAS Keflavik 
F-15A, F-15C, F-16C, KC-135R, HC-130 

85th Group (based), 56th ROS NAS Keflavik 
HH-60G Pave Hawk 

Patrol units (deployed) NAS Keflavik 
P-3C Orions 

NAS Keflavik (station flight) NAS Keflavik 
UP-3A Orion 
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Below left: One of the few Below: Seen on deployment to 
permanently-based US ___ Keflavik in April 1998, the Florida 
aircraft in Iceland today is ANG (159th FIS) recently traded 


the station flight UP-3A. in its F-16s for F-15s, 





Right: US Navy 
Orion deployments 
to Keflavik are now 
much reduced. This 
VP-62 (US Navy 
Reserve) P-3C is 
seen in Iceland in 
1996. 


Below: F-16s from 
the 523rd FS, 27th = 
Wing were deployed © 
to Keflavik during 
July 1997. 












The HH-60Gs of the 56th Rescue Squadron (above) are today 
the only permanently based USAF aircraft in Iceland. They are 
supported by HC-130 tanker deployments (below). 
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Norway 





As a founder member of NATO, Norway has for 
many years constituted an important northern 
cornerstone of the Allied defence screen against 
the East. Within NATO strategy the primary 
Norwegian assignment has been to prevent the 
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former Soviet forces from bypassing the front line 
down through the Iceland-Norway gap to attack 
NATO forces on the central front from behind. 
However, after the dramatic political changes in 
Europe in 1991 this Warsaw Pact threat no 


longer exists. Today Norwegian military has 
adapted to NATO’s new strategic concept by 
actively supporting various NATO Reaction 
Forces, while simultaneously playing an active 
role in UN relief operations. Jan Jorgensen 





The Norwegian Air Force, Luftforsvaret, was 
officially formed on 10 November 1944 by the 
amalgamation of the former Herens Flyvapen 
(Army Air Force) and Marinens Flyvevesen 
(Naval Air Service), both of which had existed 
since 1915. Four Luftforsvaret squadrons (330, 
331, 332 and 333 Skvadron) were originally 
formed as Norwegian squadrons within the 
Royal Air Force command structure early in 
World War II and fought bravely in the battle 
against Nazi Germany. 


Command structure 

Luftforsvaret is responsible for all Norwegian 
military aviation, including Kystvakt (Coast 
Guard) helicopter and fixed-wing components. 
At present under the command of Generalmajor 
Einar Smedsvig, Luftforsvaret is manned by 9,500 
personnel, including 3,800 conscripts each serving 
a 12-month term before joining the reserves. 
Upon mobilisation, Luftforsvaret would total 
27,000 personnel. Luftforsvaret headquarters is 
part of Forsvarets Overkommando (Defence 
High Command) located at Huseby in Oslo, 
alongside Hzeren (Army), Marinen (Navy) and 
Heimevernet (Home Guard). All are subordinates 
to Forsvarsdepartementet (Ministry of Defence). 

Owing to the great geographical spread of the 
country (more than 2000 km/1,243 miles from 
the northern to the southern tip of Norway — the 
same distance as from Oslo to Rome), Luftforsvaret 
organisation is divided into two regional Air 
Commands. Units based north of latitude 65° 
north (Andoya, Bardufoss, Banak and Bodo) 
report to Forsvarskommando Nord-Norge 
(Defence Command Northern Norway), while 
units based south of 65° north (Gardermoen, 
Rygge, Sola, Vernes and Orland) report to 
Forsvarskommando Sor-Norge (Defence Command 
Southern Norway). Each geographical command 
has the ability to operate as an independent air 
force, fully equipped with fighter squadrons, 
transport and rescue units. 

All technical support and maintenance of 
aviation equipment is the responsibility of 
Luftforsvarets Forsyningskommando (Air Force 
Supply Command), which is a separate command 
with headquarters at Kjeller. 

The main operational missions of Luftforsvaret 
are air defence and maritime strike. Norway has 
always given high priority to its sea invasion 
defences, mainly as a consequence of the special 
Norwegian geography. With a total land area of 
325000 kim’ (125,492 sq miles) (roughly the same 
size as Great Britain and Northern Ireland combined), 
but a population of only 4.4 million (approxi- 
mately half that of London), the Norwegian land- 
scape consists of some 75 per cent mountains, 21 
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per cent forest and only 4 per cent cultivated 
land. Any hostile land force would inevitably run 
into great difficulties trying to advance through 
such terrain, so the many deep fjords along the 
coastline represent more likely assault areas. 
Within NATO structure Luftforsvaret is 
assigned to Allied Forces North Europe 
(AFNORTH) headquartered at Stavanger, 
Norway, which is a subordinate command under 
Allied Forces Northwestern Europe (AFNORTH- 
WEST) in High Wycombe, England. If, during 
crises or war, the command of national forces is 
transferred to Allied authorities, all military forces 
in Norway will be placed under the command of 
a Norwegian commander within the NATO 
chain of command. According to a 1974 Co-located 
Operating Bases agreement, eight Luftforsvaret air 
bases (Andoya, Bardufoss, Bodo, Evenes, Flesland, 
Rygge, Sola and Orland) are available for NATO 
reinforcements, with deployed squadrons mainly 
coming from Britain, Canada and the USA. 


Primary combat aircraft 

Luftforsvaret operates the General Dynamics 
(now Lockheed Martin) F-16 Fighting Falcon as 
its primary combat aircraft, being one of the original 
four European customers in the 1975 ‘sale of the 
century’. The first Luftforsvaret F-16 entered 
Norwegian airspace on 15 January 1980, when 
F-16B serial 301 was delivered from the Fokker 
assembly line at Schiphol in Holland. Ten days 
later it was officially handed over to the commander 
of 332 Skvadron at Rygge. During the following 
four years the initial Norwegian contract for 72 
aircraft, comprising 60 F-16A and 12 F-16B, was 
completed. Two more attrition replacement 
F-16Bs were delivered in 1989. 

When factory-fresh Falcons began flowing into 
Rygge, 332 Skvadron already had five pilots and 
a number of ground crew with F-16 experience. 
This small nucleus of personnel had been trained 
by the USAF at Hill AFB, Utah, and participated 
in the MOT&E programme (Multi-national 
Operational Test & Evaluation) during 1979. 
From May 1980 onwards, 332 Skvadron became 
responsible for F-16 transition training (in addition 
to its operational roles), and all future 
Luftforsvaret F-16 pilots went through a 
four/five-month Transition Training Programme 
with 332 Skvadron at Rygge. 

The F-16 had originally been acquired to 
replace Norwegian Lockheed F-104 Starfighters, 
so during 1981-82, 331 and 334 Skvadron at 
Bodo went into transition status while their pilots 
converted to the new fighter at Rygge. By the 
summer of 1982, 331 Skvadron was declared 
combat ready, followed by 334 Skvadron a year 
later. Next came the turn of Northrop F-5 


Freedom Fighters to give way to the Falcon, and, 
during the summer of 1985, 338 Skvadron at 
Orland also received the F-16, bringing the number 
of Luftforsvaret F-16 squadrons to four. 
Luftforsvaret utilises the F-16’s multi-role 
capability to the full by assigning all F-16 
squadrons many tactical missions, giving a very 
flexible combat force. In this way 331, 332, 334 
and 338 Skvadron are all fully qualified for both 
air-to-air and air-to-surface missions. Main 
weaponry in the first-mentioned category is the 
IR-guided AIM-9L/N Sidewinder, presently 
being augmented by the active radar AIM-120 
AMRAAM ‘fire and forget’ missile, which has 
seen introduction with the F-16 Mid-Life Update 
programme. During the mid-1980s, at the height 
of NATO-WarPac encounters, Luftforsvaret 
F-16s had no need of Quick Reaction Alert 
practice, for each year they were scrambled on 
more than 400 ‘live’ intercepts of Soviet warplanes 
far out over the North Atlantic and Barents Sea. 


Falcon weapons and mods 

In the surface attack environment, Luftforsvaret 
F-16 weaponry includes CRV-7 unguided rockets 
as well as standard NATO iron and cluster 
bombs. For anti-shipping missions, the extremely 
efficient AGM-119B Penguin Mk 3 imaging 
infra-red missile is used. Penguin uses an inertial 
navigation system and radio altimeter for mid- 
course guidance, while final homing is by a passive 
infra-red seeker. Range is 22-24 nm (25-27 
miles; 40-44 km) when fired at low level (range 
increases at higher altitudes) and the missile can 
be programmed to fly a random weaving pattern 
en route to the target and then sustain high g in 
terminal manoeuvring. Completely indigenous 
and developed by Kongsberg Vapenfabrikk A/S, 
the Penguin Mk 3 was chosen for the F-16 arsenal 
after evaluation of many existing air-to-surface 
missile types, including Exocet, Kormoran, Harpoon 
and Maverick, all of which failed to function 
effectively in the narrow fjords confined by steep 
mountainous slopes. 

Norwegian Falcons were the first to be 
equipped with the extended fin-root fairing, in 
this instance housing a braking parachute. Winter 
in Norway is extremely cold and stormy, making 
it impossible to keep air bases clear of snow and 
ice. Luftforsvaret often has to operate from the 
hard-packed snow of ice-covered runways where 
wheel brakes are useless except at very low 
speeds. Therefore, Luftforsvaret decided to equip 
the F-16 with drag-chutes, which at the same 
time would improve the aircraft’s short-field 
performance, enabling operation from some 20 
small civil airstrips throughout the country, each 
configured with a minimum 800 x 30-m (2,625 x 





Above and below: 331 Skvadron (red and white flash) and 334 
Skv (red, white and blue flash) based at Bodg currently 
operate as a merged unit, due to the chronic manpower 
shortages afflicting the Luftforsvaret today. The squadron 
maintains Norway’s QRA capability and has a secondary anti- 
shipping mission, when armed with Penguin missiles. 





Above: This Rygge-based 
332 Skv F-16B is carrying a 
practice weapons dispenser. 
Attack roles are becoming 
increasingly important for 
Norway’s fighter force. 


Below: Like many of today’s 
front-line Norwegian fighter 
squadrons, 331 Skv traces its 
history back to the free 
Norwegian units in the RAF, 
during World War Il. 
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Right: 338 Skvadron, 
based at Orland, was the 
fourth and final 
Norwegian squadron to 
convert to the F-16. 


Below: Norwegian F-16s 
are now acquiring 
AIM-120 AMRAAM 
missiles, carried along 
with AIM-9L 
Sidewinders. 
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98-ft) runway and suitable parking space. This 
kind of dispersed operation is often practised by 
F-16 units to improve tactical flexibility. 

Luftforsvaret F-16s were constructed to Block 
1, 5, 10 and 15 standard, but all Block 1 and 5 
aircraft have been upgraded to Block 10 standard. 
Norway is a participant in the five-nation NATO 
F-16 Mid-Life Update (MLU) programme and 
will upgrade a total of 56 airframes (45 F-16A 
and 11 F-16B) to MLU standard. F-16A serial 
299 is Luftforsvaret’s MLU Trial Verification 
Installation airframe and has flown in USAF 
markings with the Operational Test & Verifica- 
tion unit. MLU Falcons are first being delivered 
to 338 Skvadron at Orland, which is assigned to 
NATO’s Immediate Reaction Force in the clear 
weather interceptor role. 338 Skvadron is fully 
equipped with all the mobile support equipment 
necessary for independent operations at ‘foreign’ 
air bases, and practised its IRF-role with a full- 
scale deployment to Bandirma in Turkey during 
Exercise Dynamic Mix ’96 in September 1996. 

F-16 attrition has not been especially high or 
low in Norway, compared to other Falcon users 
within NATO. Since the type’s service entry in 
1980, Luftforsvaret has lost 16 Falcons in accidents, 
claiming the lives of six pilots. Five crashes have 
been caused by collisions with power cables or 
mountains, four by engine problems, two by bird 
strikes and the rest from assorted reasons. According 
to a Luftforsvaret spokesman, the Norwegian F-16 
attrition rate is lower than that of Belgium and 
Holland, but higher than that of Denmark and 
the United States. 


Secondary jet fighter 

Norway still operates one squadron of the 
Northrop F-5 Freedom Fighter, which once 
constituted the fighter backbone of Luftforsvaret, 
with no fewer than six squadrons having flown 
the F-5 during the 1970s (332, 334, 336, 338, 
717 and 719 Skvadron). They are the survivors of 
108 F-5s delivered to Norway between 1966 and 
1970, comprising 78 F-5As (23 funded by MAP), 
16 RF-5As and 14 F-5Bs (eight MAP). Many 
have now been passed to Greece or Turkey, and 
others have been written off or used as instructional 
airframes with the Luftforsvarets Tekniske Skole 
(Air Force Technical School) at Kjevik, leaving 
an operational fleet sufficient for only one squadron. 

To keep these rather old fighters operational, 
Luftforsvaret has continually upgraded the 
remaining fleet. Eighteen F-5As and 13 F-5Bs 
went through a Service Life Extension Programme 
(SLEP) during 1984-85. SLEP upgrade was carried 
out by the Fokker workshops at Ypenburg and 
involved anti-corrosion treatment as well as 
installation of AN/ALR-46 radar warning 
receivers, AN/ALE-40 chaff/flare dispensers and 
various improved avionics, During 1993-95 the 
Programme for Avionics and Weapon System 
(PAWS) involved seven F-5As and eight F-5Bs 
being fitted with GEC Avionics HUD, Litton 
laser INS, Collins instrument landing system, 
Elmo video camera, air data computer and a digital 
databus. PAWS upgrade was carried out by the 
Sierra Research Division of LTV at its Buffalo, 
New York facility. Various structural improvements 
have also been carried out, including new wings 
and dorsal spines. 

336 Skvadron at Rygge continues to operate 
SLEP and PAWS updated F-5s which are now 
approaching an impressive 30 years of service; 
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often, the aircraft are older than their pilots. 
Today, the main mission of 336 Skvadron is air 
defence and electronic tactical support. Previously, 
336 Skvadron also undertook fighter lead-in 
training and ‘Europeanisation’ for pilots returning 
from jet training in the United States, but this 
role has now been abandoned due to reduced 
pilot capacity within the squadron, 


F-5 roles and missions 

For air defence, the small and agile F-5 is 
armed with AIM-9L/N Sidewinders. 336 
Skvadron has practised the mixed-force concept 
with Luftforsvaret F-16 units, in which the F-5 
takes advantage of the F-16’s radar for searching 
and tracking targets, with great success, 336 
Skvadron also perform aggressor-type training for 
F-16 pilots, practising basic fighter manoeuvring 
and dissimilar air combat training. Electronic 
tactical support is a mission specially developed 
by Luftforsvaret to provide Penguin-armed F-16s 
with ECM cover in the anti-shipping role, but it 
can naturally also be deployed in support of other 
mission types. In the electronic tactical support 
role, 336 Skvadron F-5s carry various ECM systems, 
including the AN/ALQ-176 active jamming pod, 
A-38N chaff pod and the SAMOVAR pod 
(SAM Obstruction in Velocity, Angle and 
Range), which is a responsive jamming system 
developed locally in Norway. 

The F-5 is overdue for replacement and the 
Norwegian Ministry of Defence has announced 
that it plans to purchase 48 new fighters with 
deliveries starting in 2003, to replace the F-5 and 
cover F-16 attrition. After thorough evaluation of 
the F-16C, F/A-18C, Rafale and Eurofighter, 
Luftforsvaret has shortlisted the F-16C Block 
50N and Eurofighter EF2000. A final decision on 
the deal is expected during 1998. 


Airfield defence 


Complementing the F-16 and F-5 in the air 
defence role are ground-based air defence units, 
mainly deployed to defend Luftforsvaret air bases 
and other high-priority objectives. Six main air 
bases (Andoya, Bardufoss, Bodo, Evenes, Vernes 
and Orland) are defended by SAM batteries 
equipped with NOAH or NASAMS systems. 
NOAH (Norwegian Adapted Hawk) is a hybrid 
airfield air defence system based on the MIM-23B 
Improved Hawk, leased from the US in 1985 as a 
stopgap measure until the more advance 
NASAMS became available. 

Presently in the process of replacing NOAH, 
NASAMS (Norwegian Advanced Surface to Air 
Missile System) combines parts of the Hawk target 
acquisition system with box-launched AIM-120 
AMRAAMSs (which are also used on the F-16). 
Typically a NASAMS battery consists of three 
firing units, each having an Acquisition Radar 
and Control System (ARCS) and three launchers 
with six missiles each. The launchers can be 
placed up to 25 km (15 miles) from the ARCS. 
The main advantage of the new system is fire- 
power. All available missiles can be fired in a 
salvo against predesignated targets or target 
groups, with a very high kill ratio. The ARCS 
and launchers are networked, and a failure at one 
of the systems only means that another ARCS 
will handle launches. The AMRAAM missile 
itself is ‘smart’, with an active homer, and has 
lookdown/shootdown capability, which is partic- 
ularly important for Norway. 


Additional airfield defence is provided by 10 
batteries of hand-launched Bofors Rb 70 SAM 
systems, deployed at Andoya, Bardufoss, Bodo, 
Evenes, Gardermoen, Langnes, Rygge, Sola, 
Vernes and Orland. Luftforsvaret acquired Rb 70 
during the 1980s in preference to Mistral and 
Stinger, and the system is also used by Heren 
(Army) for battlefield air defence. Finally, 10 
batteries of radar-directed Bofors L70 40-mm 
anti-aircraft guns are also employed. 

Radar coverage of Norwegian airspace is 
undertaken by a network of Hughes Air Defence 
Radar Systems (HADRS) which are subterranean 
radar installations, from which the scanner is 
raised above ground level on a hydraulic platform 
only when required. Furthermore, radar surveil- 
lance is carried out by the NATO E-3A AWACS 
force, which has a forward operating location at 
@rland, where one E-3A is deployed from its 
home base of Geilenkirchen on a rotational basis. 


Maritime operations 

Norway’s strategic location adjacent to sea 
lanes and air routes in the North Atlantic means 
that maritime patrol has always been an important 
task for Luftforsvaret. It is the responsibility of 
333 Skvadron at Andoya, the squadron having a 
primary mission of maritime surveillance and 
anti-submarine warfare, plus a secondary mission 
of search and rescue over northern waters. In 
addition to these national tasks, 333 Skvadron has 
recently become available to NATO’s Supreme 
Allied Commander in the Atlantic area 
(SACLANT) and the European theatre 
(SACEUR) as Immediate Reaction Force and 
Rapid Reaction Force. 

To fulfil these roles, 333 Skvadron has operated 
the Lockheed P-3 Orion since 1969, when five 
P-3B were delivered, joined by a further two 
former USN P-3Bs in 1980. As they were lagging 
behind in detection technology, Luftforsvaret 
purchased four new P-3C Update IIIs for 1989 
delivery as P-3B replacements. In addition to 
having the latest US Navy standard of acoustic 
processing equipment, the P-3C can be armed 
with advanced torpedoes and depth charges. 

Five of the old P-3B were sold to Spain’s 
Ejército del Aire (air force) and the remaining 
two were modified to P-3N configuration (N for 
Norway) in 1991 by the Naval Aviation Depot at 
NAS Jacksonville, Florida. During P-3N modifi- 
cation some of the anti-submarine equipment was 
replaced by sensor systems optimised for sea 
surveillance and environmental control, but they 
are also equipped with 27 seats — providing a 
useful passenger transport capability. The P-3Ns 
are operated by 333 Skvadron on behalf of the 
Kystvakt (Coast Guard), 

While the Orions can assist in the search phase 
of SAR missions over the northern Atlantic, the 
rescue phase is usually tasked to 330 Skvadron 
with its fleet of Westland Sea King Mk 43 
helicopters. The Mk 43 is a SAR version, exten- 
sively equipped with auto-pilot, auto-hover and 
auto-transition, but lacking any anti-submarine 
capability. Ten were delivered in 1972, but two 
have crashed, and were replaced by single examples 
delivered in 1978 and 1989, respectively. In 1996 
the fleet was expanded to 12 Sea Kings with the 
delivery of two additional Mk 43Bs. 

330 Skvadron is headquartered at Bodo but 
maintains SAR readiness at bases throughout the 
country, with two operational helicopters 


Norway 











Above: 336 Skvadron, based at Below: Norway’s F-5A/Bs 
Rygge, adopted a NATO Tiger have been progressively 
identity, as evidenced by this F-5A. upgraded, with the PAWS 
Ironically, it was not one of the programme the most 
Tiger-PAWS upgraded F-5s. recent change. 





eee 
In the mid-1980s Norway’s F-5s were refitted with nose-mounted ALR-46 radar warning 
receivers and ALE-38 (later ALE-40) chaff/flare dispensers on the rear fuselage (above and 
below). In 1991 the air force initiated the Tiger-PAWS (Programe for Avionics and Weapons 
Systems) upgrade to make the F-5 cockpit and systems more compatible with the F-16. 








Above: Norway has just one Right and below: 333 
F-5A/B squadron today - 336 Skv Skvadron operates 

based at Rygge. Norway Norway’s P-3 Orions from 
currently has an outline Andoya. P-3Ns (right) 
requirement for a next- modified for sea-control 
generation combat aircraft to missions serve alongside 


replace both its F-5s and F-16s. ASW P-3Cs (below). 











Left and below: In 1969 Norway took delivery of six C-130Hs, 
[ which were delivered to 335 Skvadron, based at Gardermoen, 
| near Oslo. Each Hercules is named after a figure in Norse 
mythology — Odin, Tor, Balder, Fray, Ty and Brage. Norway 
a is expected to replace its C-130Hs with C-130Js soon. 
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assigned to each of four flights as follows: 
A-Flight at Bodo, B-Flight at Banak, C-Flight at 
@rland and D-Flight at Sola. Operational tasking 
comes from the Rescue Co-ordination Centres at 
Bodo and Sola. 

Between 1989 and 1995, the Sea Kings were all 
upgraded with Bendix RDR-1500D nose radar 
(augmenting the original Ekco AW 391 radar on 
the spine), Racal Doppler 91 and RNAV 2 navi- 
gation aids, 2000F FLIR and an additional hoist 
system. 330 Skvadron is expected to keep its Sea 
Kings operational well into the 21st century. 

In 1981 Luftforsvaret acquired six Westland 
Lynx Mk 86s financed through the civilian budget 
for Kystvakt duties. They were delivered to 337 
Skvadron based at Bardufoss but operationally 
they fly from the decks of the three ‘Nordkap’-class 
OPVs of the Coast Guard (of which there were 
originally plans to build seven). 337 Skvadron is nor- 
mally tasked in support of Kystvaktskvadron Nord 
and primarily operates in the North Atlantic area 
round Svalbard and north of 65° north. 

Rigorous ship-based operations in Arctic 
waters has resulted in the Lynx fleet becoming 
due for a comprehensive upgrade or replacement, 
and according to a Luftforsvaret spokesman a 
decision on the Lynx’s future is urgently needed. 
At present, Norway is considering entirely or 
partly replacing its existing fleet of helicopters 
(Sea King, Lynx and Bell 412) with a single family 
of helicopter to allow commonality of spares and 
training, thus easing costs. Sikorsky has proposed 
its SH-60 Seahawk and UH-60 Blackhawk, but 
other types are also being evaluated. 


Transport and support 

Luftforsvaret heavy-lift transport is carried out 
by 335 Skvadron at Gardermoen with its six 
Lockheed C-130H Hercules delivered in 1969. 
Although its primary mission is transportation of 
cargo and troops for the Norwegian military, 335 
Skvadron also serves as an alert squadron for the 
UN and NATO. Luftforsvaret has recently sent a 
Request For Proposals to Lockheed Martin for 
the acquisition of six C-130J-30 Hercules II, 
required for delivery around 2000 to replace the 
C-130H fleet. A contract is expected to be signed 
shortly. The deal also involves fitting the aircraft 
with SATCOMs, early warning self-defence 
equipment and armour protection for crew stations. 

Previously, 335 Skvadron also operated three 
ex-civilian Dassault Falcon 20Cs, but they have 
been transferred to 717 Skvadron at Rygge. Two 
Falcons were purchased in 1972 and modified to 
Falcon 20ECM standard. Equipped for electronic 
warfare, they operate in conjunction with air 
defence fighters and ground-based radars, and 
they calibrate military air navigational aids on a 
regular basis. A third Falcon was acquired in 1978 
for VIP flying, being used by members of the 
royal family, government ministers and heads of 
the armed forces. 

Light transport and communication flying are 
the task of three DHC-6 Twin Otters operated 
by 719 Skvadron at Bode. Originally, four DHC-6 
series 100 were delivered to Luftforsvaret in 1967, 
but two have crashed and one attrition replace- 
ment series 200 was acquired in 1973, leaving 
three in service. With its short-field performance, 
the Twin Otter is particular useful when flying to 
many small airfields in the mountainous terrain of 
northern Norway, and has even undertaken opera- 
tions on snow, equipped with skis. 
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Numerically the most important helicopter 
type in Luftforsvaret service is the Bell 412SP 
Arapaho. Eighteen examples of this versatile utility 
helicopter were delivered in 1987-89. The first 
was built by Bell with the remainder assembled 
by Helikopter Service A/S at Stavanger, using 
Bell sub-assemblies and components. One 
crashed only three months after delivery but was 
replaced. The Bell 412SP is primarily used by 
339 Skvadron at Bardufoss and 720 Skvadron at 
Rygge, but 719 Skvadron at Bode also has a few 
examples on strength. The main task for the 
Arapaho is light transport, but in addition 720 
Skvadron at Rygge is assigned SAR duty in 
southeastern Norway and is available for UN or 
NATO relief and peacekeeping missions (four 
720 Skvadron Bell 412SPs operated in Bosnia 
from 1993 to 1996), while 339 Skvadron 
specialises in support to Hzeren (Army) operations. 


Pilot training 

Luftforsvaret sends its future pilots to the US 
for flying training. First, however, all pilot candidates 
must pass a 20-hour screening stage with 
Flygeskolen (primary flying school) at Vernes on 
Saab/MFI-15 Safari light aircraft, of which 16 
were delivered in 1981, followed by three in 
1983 and four attrition replacements in 1987. 
Three have been lost in crashes, and as 
Flygeskolen’s requirement is for only 16 aircraft, 
four Safaris are hired out for civilian use as an 
operational reserve. Screening is part of an 18- 
month officer training course in Norway, after 
which the trainees go to various flying schools in 
the United States. 

Fighter pilots receive 260 flying hours on Cessna 
T-37 and Northrop T-38 during a 13-month 
course with the Euro-NATO Joint Jet Pilot 
Training (ENJJPT) programme at Sheppard AFB, 
Texas. Following that, pilots have previously gone 
to Rygge for conversion to the F-16, but from 
1997 until at least 2000 Norway will be buying 
F-16 conversion from the US Air National 
Guard, 148th FS, part of the 162nd FW at Tucson 
IAP, Arizona. After 2000, Luftforsvaret is expected 
to participate in the new NATO Flying Training 
in Canada (NFTC) programme. 

Candidates destined for transport and maritime 
fixed-wing aircraft go through a 16-month training 
package, receiving 190 flying hours with the US 
Navy on Beech T-34C Turbo Mentors at NAS 
Whiting Field in Florida and Beech T-44A King 
Air at NAS Corpus Christi in Texas. Then 


follows conversion training to P-3 Orions with 
the US Navy at NAS Jacksonville, Florida, or to 
the C-130 Hercules with the USAF at Little 
Rock AFB, Arkansas. 

Helicopter pilots follow the 11-month training 
syllabus of the US Army Aviation Centre at Fort 
Rucker, Alabama, receiving 200 flying hours on 
Bell UH-1 and OH-58. Conversion to Sea King, 
Lynx or Bell 412SP is carried out in Norway. 

Many pilots leave Luftforsvaret service after 
their minimum eight-year service period. As 
Norwegian military pilots can achieve up to 250 
hours per year in the air, compared with the 
NATO minimum of 180, it is higher salaries 
rather than boredom which tempt them into 
civilian flying. To counter this shortfall in pilots, 
in 1997 Luftforsvaret sent 38 trainees to the 
United States for pilot training — a massive figure 
compared to an annual average of 12-16 during 
the previous couple of years. Other steps taken 
include establishing a pool of reserve pilots, made 
up of experienced (1,000+ hours) F-16 pilots 
now flying with airlines (mainly SAS) contracted 
to fly 90 hours annually for the Luftforsvaret on a 
part-time basis. 


Luftforsvaret 


Forsvarskommando Nord-Norge 
(Defence Command Northern Norway) 





330 Skvadron Sea King Mk 43 Bodg 
331 Skvadron F-16A/B Boda 
333 Skvadron P-3C/N Andaya 
334 Skvadron F-16A/B Boda 
337 Skvadron Lynx Mk 86 Bardufoss 
339 Skvadron Bell 412SP Bardufoss 
719 Skvadron DHC-6, Bell 412SP Boda 


330 Skv maintains SAR flights at Banak, Orland, Sola and Vigra 
337 Skv is deployed onboard Kystvakt vessels 


Forsvarskommando Ser-Norge 
(Defence Command Southern Norway) 








332 Skvadron F-16A/B Rygge 
335 Skvadron C-130H Gardermoen 
336 Skvadron F-5A/B Rygge 
338 Skvadron F-16A/B Orland 
717 Skvadron Falcon 20C/ECM Rygge 
720 Skvadron Bell 412SP Rygge 
Flygeskolen MFI-15 Veernes 
Luftforsvarets Forsyningskommando 
(Air Force Supply Command) 

no aircraft Kjeller 


The Kystvakt (Coast Guard) was established in 
April 1977 as a result of increased surveillance 
commitments following Norway’s extension of 
territorial waters and economic zone to 200 nm. 
Politically, Kystvakt is defined as a non-military 
force and as such it can only carry out civilian 
duties, although organisationally it reports to 
Forsvarets Overkommando (Defence High Com- 
mand) as part of the Norwegian Sjoforsvaret 
(Naval Defence) comprising Marinen (Navy), 
Kystartilleriet (Coastal Artillery) and Kystvakt. 
Primary Kystvakt duties are fishery protection, 
environmental control and SAR in the economical 
zone round mainland Norway and around the 
islands of Svalbard and Jan Mayen in the North 


Atlantic. Command structure is divided into Kyst- 
vaktskvadron Nord and Kystvaktskvadron Sor 
(Coast Guard Squadron North and South), with 
headquarters at Sortland and Bergen, respectively. 
Kystvakten operates a large number of ships and 
even has military aircraft and helicopters at its 
disposal, including the two P-3Ns of 333 Skvadron 
and six Lynx helicopters of 337 Skvadron. 


Kystvakt 





Kystvaktskvadron Nord Sortland 
Kystvaktskvadron Sor Bergen 
Operationally employs P-3Ns of 333 Skv and Lynxes of 337 Skv 


Norway 











| Three STOL-capable de Havilland Canada DHC-6 Twin Otters 
serve with 719 Skvadron, at Bodg. A mix of DHC-6-100s (left) 


and DHC-6-200s (above) are in use. 


The Luftforsvaret operates a standard Dassault Falcon 20C 
(above) as a VIP transport and also highly-modified aircraft 
(right) as ECM/EW trainers. All serve with 717 Skvadron. 





Right: This is one 
of the 720 Skv Bell 
412SPs deployed 
to Bosnia in 1996. 


Below: 330 Skv 
provides 
nationwide SAR 
coverage with its 
Sea King Mk 43s. 


Bottom: Norway’s 
Kystvakt (Coast 





Above: Norway’s 18 Bell 412SP Arapahoes are allocated to Guard) has two 
three units - 339 Skv (Bardufoss), 719 Skv (Bodg) and 720Skv operational 
(Rygge). squadrons, both 


of which rely on 
the Lynx Mk 86s of 
337 Skvadron. 






Above and below: Multi-coloured Saab MFI-15 Safaris serve as 
primary trainers with the Vernes-based Flygskolen. Some 
surplus aircraft are also leased out to civil operators 
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Sweden 





Without doubt Sweden possesses the most powerful 
military aviation element within the Nordic 
countries. Indeed, during the 1950s Sweden 
possessed the world’s fourth largest air force. In 
recent years however, the Flygvapnet has been 
hard hit by budget cuts. Sweden’s longstanding 
policy of armed neutrality means it has developed 
a very competent aviation industry, and over the 


years Svenska Aeroplan Aktiebolaget (Saab) has 
produced such distinctive fighter designs as the 
Tunnan, Lansen, Draken, Viggen and Gripen. 
Today, Sweden is probably the world’s smallest 
nation still capable of developing and constructing 
modern multirole combat aircraft, equal to the 
most advanced fighters designed and built by the 


world’s largest nations. Jan Jorgensen 


Svenska Flygvapnet 





The Swedish Air Force, Svenska Flygvapnet, is 
among the world’s oldest air forces, having been 
established as an independent force on 1 July 
1926 by the amalgamation of Marinens Flygvasen 
(Naval Flying Service) and Arméns Flygkompani 
(Atmy Flying Company), which had received 
their first aircraft in 1911 and 1912, respectively. 
Flygvapnet grew very slowly and in 1936, when 
the Flottilj (Wing) designation was introduced, 
only five Flottiljer existed, including a flying 
school. However, during World War II the force 
was expanded considerably to ensure the country’s 
neutrality, and in 1946 Flygvapnet organisation 
peaked with 21 active Flottiljer (wings). From 
1960 onwards many Flottiljer were disbanded or 
reformed as ground schools, and today only eight 
Flottiljer remain, comprising six active flying 
wings and two ground schools. 


Command structure 

Sweden is the largest Nordic country, both in 
terms of territory (total land area of 450000 km?/ 
173,758 sq miles) and population (8.9 million 
people). Swedish security policy is based on military 
non-alignment and an adequate national defence, 
aimed at the country being neutral in the event 
of war. This necessitates a relatively large and 
well-equipped armed force which is able to take 
on the nation’s military defence without the assis- 
tance of allies. During crises or war, the Swedish 
armed forces can mobilise a total of 600,000 
people, of which 70,000 would serve with 
Flygvapnet. In peacetime Flygvapnet is manned 
by 6,600 military personnel, at present under the 
command of Genéralléjtnant Kent Harrskog. 
Flygvapnet headquarters are part of the joint 
army, navy and air force Hégkvarteret (Head- 
quarters) in Stockholm, which is the central body 
of command for the Swedish armed forces and 
reports directly to the government. 

Operationally, Flygvapnet is divided into three 
regional air commands, comprising Norra 
Flygkommando (Northern Air Command) 
including F4 Ostersund and F21 Lulea, Mellarsta 
Flygkommando (Middle Air Command) with 
F16 Uppsala, and Sédra Flygkommando (Southern 
Air Command) with F7 Satenis, F10 Angelholm 
and F17 Ronneby. Each air command has one 
underground Stridledningsoch Luftbevaknings- 
central (fighter control and airspace surveillance 
centre) which is responsible for airspace surveillance 
and the operational tasking of all military aviation 
components within its sector. 

The basic operational unit in Flygvapnet 
organisation is the Flottilj (wing) made up of two 
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or three Jakt (fighter), Attack (strike) or Spanings 
(reconnaissance) Divisioner (squadrons). Each 
Divisionen consists of some 14/16 airframes and 
maintains an operational strength of eight combat- 
ready aircraft. Also assigned to the Flottiljer are a 
number of smaller units called Gruppar (groups), 
each having one Sambandsflyggrupp (liaison 
group) for local communication and liaison flying 
as well as a Helikoptergrupp (helicopter group) 
providing regional search and rescue. In addition, 
some Flottiljer have groups specialised for Typinfly- 
gning (type conversion), Radarspaning (airborne 
early warning), Signalspaning (electronic intelligence), 
or transport. 


Flygvapnet nomenclature 

According to normal Flygvapnet practice, Flottiljer 
and Divisioner are routinely identified by a com- 
bination of their wing radio callsign and squadron 
colour. Thus, the Flottilj number is identified by 
the name of the corresponding letter in the 
Swedish phonetic alphabet, being David for F4, 
Gustav for F7, Johan for F10, Petter for F16, 
Quintus for F17 and Urban for F21. The 
Divisionen number is identified by a colour, the 
squadrons within a wing always being allocated 
Réd (red) for 1 Divisionen, Bla (blue) for 2 
Divisionen, Gul (yellow) for 3 Divisionen and 
Svart (black) for a possible additional divisionen. 
Using this scheme, 1 Divisionen of F7 is called 
Gustav Réd. Until recently the wing number 
was painted on the fuselage of aircraft and heli- 
copters, but Flygvapnet has changed this means of 
unit identification so that in future the wing let- 
ter will be painted on the tail, in a low-visibility 
form. JAS 39A Gripens of the second production 
batch (which entered service in 1997) are the first 
to be so-marked, carrying the letter ‘G’ on the 
tail instead of the number ‘7’ on the nose. 

All military equipment in service with the 
Swedish Armed Forces is allocated a local type 
designation which reflects ITS role. Prefixes 
currently in use for aircraft are A (Attack; attack), 
J (akt; fighter), S (Spaning; reconnaissance), 
F (Foto; photography), H (Havsévervakning; 
maritime surveillance), Sk (Skol; training), 
Tp (Transport; transport), Hkp (Helikopter; 
helicopter), and Fpl (Flygplan; aircraft). Types 
with multirole capability are given a prefix 
combination, e.g. JAS for fighter, attack and 
reconnaissance. Prefixes used for airborne equip- 
ment include Rb (Robot; missile), Tp (Torped; 
torpedo), Sjb (Sjunkbomb; depth charges), Bk 
(Bomb Kapsel; munitions dispenser), Ka (Kamera; 
camera) and RM (Rea Motor; jet engine). 


For many years the Saab 37 Viggen constituted 
the backbone of Swedish air defence, and today 
five of Flygvapnet’s six front-line Flottiljer 
continue to fly this powerful combat aircraft. 
Developed by Saab during the 1960s, the multi- 
role Viggen family comprises a series of different 
sub-types specially equipped for attack (AJ 37), 
photographic reconnaissance (SF 37), sea surveil- 
lance (SH 37), training (Sk 37) and air defence 
(JA 37). 

The first batch of 180 Viggens was delivered to 
Flygvapnet from 1971-79 (comprising 108 AJ 37, 
27 SF 37, 28 SH 37 and 17 Sk 37 variants), serving 
with F6 Karlsborg, F7 Satendis and F15 Séderhamn 
(two AJ 37 Divisioner each) and with F13 
Norrképing, F17 Ronneby and F21 Lulea (one 
SF/SH 37 Divisionen each). Production switched 
to the JA 37 ‘fighter Viggen’, of which Flygvapnet 
received 149 between 1979 and 1990, going to 
F4 Ostersund, F16 Uppsala and F21 Lulea (two 
JA 37 Divisioner each) as well as F13 Norrképing 
and F17 Ronneby (one JA 37 Divisionen each). 
Compared to the older tactical AJ/SF/SH 37 
variants, the newer JA 37 is a second-generation 
Viggen optimised for air defence, introducing: 
new Ericsson PS46A pulse-Doppler radar, greatly 
improved avionics, internal 30-mm Oecerlikon 
KCA cannon and more powerful Volvo Flygmotor 
RMS8B jet engine. At the height of its Flygvapnet 
career during the early 1990s, the Viggen 
equipped no fewer than 17 Divisioner, but 
following recent reorganisations and base closures 
(F6 and F13 disbanded during 1993/94, followed 
by F15 in 1997) as a result of drastic cuts in 
Swedish defence expenditure, only 10 Viggen 
Divisioner remain in service. 


Viggen upgrades 

During 1993-97 some of the first-generation 
Viggens were given new life through the AJS 37 
upgrade programme, comprising installation of 
new mission computer and digital databus to provide 
integrated attack, fighter and reconnaissance capa- 
bilities. Originally, the programme was very 
ambitious and intended to modify 115 AJ/SF/SH 
37 Viggens into AJS 37 multi-role standard. 
However, financial restrictions limited the number 
of Viggens upgraded to 98, and the idea of a 
virtually identical standard was abandoned. Thus, 
the programme eventually resulted in conversion 
of 48 AJS 37s (former AJ 37 with additional radar 
surveillance capability), 25 AJSH 37s (former SH 
37 with additional ground attack capability) and 
25 AJSF 37s (former SF 37 with additional fighter 
capability). Today, only 1 Divisionen F10 (Johan 
Réd) and 1 Divisionen F21 (Urban Réd) 
continue to fly the AJS/AJSF/AJSH 37 Viggen, 
and many high-houred airframes have been with- 
drawn from use and stored, scrapped or given to 
museums. 

The AJS 37 family of Viggens can carry a large 
and varied weapon load, with air-to-surface 
armament including Swedish-developed Rb 04E 
and Rb 15F radar-homing anti-shipping missiles, 
Swedish-developed Rb 05A radio-command- 
guided missiles and Rb 75 (AGM-65 Maverick) 
TV-guided missiles. Other alternatives comprise 
Bk 90 (DWS 39 Mjélner) stand-off munitions 
dispenser, Bofors M70 135-mm unguided rockets 
in pods of six, M63FFV 120-kg fragmentation 
bombs, M50SB (250 kg) or M56MB (500-kg) 
high-explosive bombs and FFV SA10 30-mm 
ADEN cannon pods. 






Above and below: Sweden’s front-line air defence is provided 
by the JA 37 Viggen — the ‘Jakt Viggen’ (fighter Viggen). Four 
wings (F4, F16, F17 and F21) currently operate eight 
squadrons of JA 37s, Standard armament includes Rb 74 
(AIM-9L Sidewinder) and Rb 71 (SkyFlash) missiles (below). 





Above: Not all JA 37s are grey - as evidenced by these F217 
aircraft. Many air defence Viggens wear the same splinter 
camouflage as the rest of the Viggen fleet. A recognition point 
is the small blade antenna at the bottom of the JA 37’s fin. 





Sweden’s surviving AJ 37 attack Viggens have been upgraded 
to multi-role AJS 37 standard. The Maverick-armed aircraft 
(above) is wearing the badge of 1 Divisionen, F10. F7 (below) 
has now exchanged the /ast of its AJS 37 Viggens for Gripens. 
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The SH 37 maritime 
reconnaissance 
variant is externally 
identical to the 
AJ/AJS 37. It has an 
improved PS-371/A 
search radar and 
carries a night- 
capable camera pod 
(starboard) and a 
LOROP pod (port) - 
as seen here. The 
SH 37s are now 
being upgraded to 
AJSH 37 standard. 
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In the air-to-air role, Rb 24] or Rb 74 (AIM-9J 
or AIM-9L) missiles are used. In addition, KB 
(Philips BOX9) chaff/flare dispenser pods and 
U22 (Erijammer 200) ECM pods are routinely 
carried. For reconnaissance, various podded systems 
for day and night photography are available, as 
well as the internal cameras housed in the SF 37 
nose (comprising four SKa 24 and two SKa 31 
cameras with 50- to 600-mm lenses in addition 
to a VKa702 IR linescanner). 

The second-generation JA 37 is operated by 
F4, F16, F17 and F21, each equipped with two 
Divisioner. Weaponry includes Rb 24J or Rb 74 
(AIM-9J or AIM-9L) and Rb 71 (BAe SkyFlash) 
missiles. The most recent Viggen upgrade is a 
mid-life update referred to as the JA 37 Mod D 
package, which includes new ANP 37 weapon 
interface and stores management computer 
enabling the use of Rb 99 (AIM-120) missiles, 
updated PS46A radar, integration of a new tactical 
radio system, and new data transfer unit for 
mission planning and tactical data recording. The 
first Mod D JA 37 will enter service in 1998. 


Draken lingers on 

Developed almost 50 years ago, the distinctive 
Saab 35 Draken was once the primary Flygvapnet 
fighter type, with no fewer than 26 Divisioner of 
11 Flottiljer flying different variants during the 
late 1960s and early 1970s. The Draken’s unique 
double-delta wing configuration combines good 
high-speed performance (Mach 2+) with exceptional 
low-speed manoeuvrability for short take-off and 
landing distances (about 500 m/1,640 ft). Now 
entering its twilight years, the Draken only 
remains in Flygvapnet front-line service with 2 
Divisionen of F10 (Johan Bla) at Angelholm, 
operating the latest J 35J version in the air 
defence role. Only five years ago, F10 had three 
J 35J squadrons, but in July 1993 1 Divisionen 
converted to the AJS 37 Viggen and in March 
1997 3 Divisionen was disbanded. It is planned 
that F10 will convert to the new JAS 39 Gripen 
during 1999/2000, thereby bringing an end to 
operational Draken flying in Flygvapnet service. 

The J 35J is a modified J 35F variant originally 
constructed during the 1965-72 period. To 
extend the operational life of the Draken fleet, 
Flygvapnet in 1987/89 modified and refurbished 
a batch of 66 J 35F2s into the ultimate J 35] version 
through an upgrade programme known as 
‘System 35 Ny’. The work was carried out by 
Saab and FFV Aerotech and involved structural 
lifetime extension, improved PS011 radar rein- 
forced against enemy ECM, passive IR target 
seeker more effective at low level, various updat- 
ed avionics and two additional underwing missile 
launchers. 

Since early 1986, F10 has undertaken type con- 
version for all Flygvapnet Draken pilots within 
the so-called TIS 35 group (Typ Inflygnings 
Skede; type conversion lead-in). For this purpose, 
F10 operates the surviving Sk 35Cs from 25 two- 
seat Drakens converted from early J 35A air- 
frames in 1961/62, and they are undoubtedly the 
oldest Drakens still flying anywhere. The Sk 35C 
has no operational capability whatsoever, but is a 
pure tandem trainer with radar, cannon and most 
weapon pylons removed. The 1996 TIS 35 course 
saw the last Flygvapnet pilots being converted to 
the Draken, and in future F10 is only expected to 
keep a few Sk 35Cs operational for super stall 
training. 
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The Saab JAS 39 Gripen is intended to replace 
both the Draken and Viggen. It is a next-genera- 
tion lightweight multirole combat aircraft developed 
by Saab Military Aircraft and now marketed 
jointly by Saab and British Aerospace. To date, 
Flygvapnet has a total of 204 Gripens on order, 
comprising 176 single-seaters and 28 fully combat- 
capable two-seaters. The first batch of 30 JAS 39A 
single-seaters was delivered to Flygvapnet during 
1993/96, and the second batch of 96 JAS 39As 
and 14 JAS 39B two-seaters is presently coming 
off the Saab assembly line, with deliveries run- 
ning until 2003. The third and so far final batch 
will comprise 50 upgraded JAS 39C single-seaters 
and 14 JAS 39D two-seaters for 2003/06 delivery. 


Gripen operations 

The first Gripens were taken on charge by the 
TU JAS 39 (Taktisk Utprovning JAS 39; Operational 
Test and Evaluation JAS 39) in 1994, tasked with 
developing mission tactics and operational guide- 
lines as well as preparing a detailed programme 
for type conversion. Initially TU JAS 39 was 
based at Malmslitt to take advantage of co-operation 
with co-located FMV:Prov (the Swedish Defence 
Materiel Administration testing unit) and the 
close proximity to Saab Military Aircraft at 
Linképing, but from 1998 TU JAS 39 will transfer 
to F7 Satenis. 

The first operational unit to receive the Gripen 
was F7 at Satends, converting from the AJS 37 
Viggen. 2 Divisionen of F7 (Gustav Bla) was 
declared combat-ready on the JAS 39 in Novem- 
ber 1997, with 1 Divisionen (Gustav Rod) 
expected to follow during 1998. In addition to 
having been assigned the responsibility for intro- 
ducing the Gripen into Flygvapnet operational 
service, F7 will also provide centralised type con- 
version for all future Swedish Gripen pilots (as 
well as foreign pilots in the event of export sales). 

To facilitate this comprehensive task, many 
new facilities have been constructed at SAtenis, 
the primary being the Gripen Centrum which 
was officially opened in June 1996. All functions 
related to flying training have been concentrated 
in the Gripen Centrum, including two full mission 
simulators (very advanced simulators of the dome 
type) and four multi-mission trainers (simpler 
simulators with cockpit instrumentation and a 
screen showing the external environment) as well 
as study rooms, physical training facilities, met 
office and flight operations. Additional construction 
work carried out at Saten’s included expansion of 
the existing technical maintenance facilities, giving 
a total of eight stations for maintaining Gripens, 
and a brand-new composite workshop. Also, 
additional aprons for servicing aircraft between 
missions are under construction to allow for an 
expected 50 per cent increase in flying hours. 

At F7 Satenis, pilots with experience from 
other fighter types (Draken or Viggen) will be 
able to convert to the Gripen in only six months, 
while pilots coming directly from the Basic 
Flying School will go through a 12-month training 
syllabus. Because of the extensive use of simulators, 
type conversion can be carried out without the 
use of two-seat Gripens. However, when the JAS 
39B enters Flygvapnet service in 1999 it is 
expected that Gripen conversion training will be 
split 70/30 between single- and two-seaters. Next 
to receive the Gripen will be two Divisioner of 
F10 Angelholm planned to undergo conversion 
training during 1999/2000, followed by F16 with 


two Divisioner during 2000/01. Between 2001 
and 2006 another six as-yet unspecified Divisioner 
will convert to the Gripen, giving a total of 12 
JAS 39 Divisioner in Flygvapnet service. 

While the operational units are working up, 
Gripen development continues. Flygvapnet has 
already announced that the third production 
batch will be to improved JAS 39C and JAS 39D 
standard, with the planned improvements also 
being retrofitted to aircraft of earlier versions and 
thereby gradually converting the JAS 39A/B to 
JAS 39C/D as well. Major upgrades expected to 
be implemented include IR-OTIS infra-red sensor 
with passive search-and-track capability, ODEN 
helmet-mounted sight and reduced radar signature, 
as well as improvements to the existing cockpit 
displays, PSO5 radar, mission computer, databus, 
ECM system and RM12 engine. 

For the reconnaissance role, a new Swedish 
podded reconnaissance management system based 
on electro-optical sensors, digital storage media 
and datalink is under development, expected to 
become operational in 2002. 


Bas90 dispersed operations 

While most nations have built hundreds of 
hardened aircraft shelters (HAS) on their air bases 
to prevent their aircraft from being destroyed on 
the ground, Sweden relies on a concept of protection 
by dispersion called Bas90 (Base 90). Experience 
from the Gulf War proved the viability of the 
Bas90 concept, as Iraqi aircraft were destroyed 
one by one inside their HASs by modern precision 
bombing techniques. In the event of war, all 
Flygvapnet peacetime air bases would be 
completely abandoned and each Flottilj would 
disperse its aircraft into small groups operating 
from strips of highway scattered all over the 
Swedish countryside. Since the 1960s, Flygvapnet 
has developed this system, and today is the true 
master of dispersed road base operations. 

The requirement for road base operations has 
strongly influenced Flygvapnet equipment and 
structure. All aircraft types — fighters as well as 
transports — have to be able to take off from and 
land on runways no more than 800 m (2,625 ft) 
long and 16 m (52 ft) wide. In addition, servicing 
between missions must be simple and quick to 
allow advanced aircraft to operate under relatively 
primitive conditions in the field. Finally, all support 
functions must be mobile so they can disperse 
with the aircraft. 

At present, Flygvapnet has six main peacetime 
air bases, but 24 reserve war bases are available for 
dispersed operations. Each Bas90 war base covers 
an area of approximately 20 x 30 km (12 x 19 miles) 
and consists of one 2000-m (6,561-ft) primary 
runway (usually an airfield) and three or four 
satellite 800-m (2,624-ft) secondary runways 
(usually strips of hardened and widened highway), 
all connected by normal roads. Along these roads 
are up to 100 small parking spaces (usually well 
camouflaged ‘pockets’ in the woods, although 
shelters tunnelled out of rock are also used in 
northern Sweden) where aircraft turnarounds can 
be performed. Most war bases include preposi- 
tioned fuel depots at different locations. In addition 
to the Bas90 war bases, some 50 other sites are 
available for dispersed operations, including civilian 
light aircraft runways. 

A key element of Bas90 is that aircraft change 
ground base frequently and ideally never land at 
the same place from which they took off, thereby 
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Above: The SF 37 is the dedicated reconnaissance Viggen 
variant. Operations of all AJ/SF/SH ‘first-generation’ id i 
are now concentrated with just two squadrons - one at F10 
and one at F217 (as seen here). 


The Saab JAS 39 Gripen 
(right) is now 
operational with two 
sreeorons of F7, at 
Satenas. The two-seat 
JAS 39B (above) is also 
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Flygvapnet’s flying school, the Right: Sweden’s last 
Krigsflygskolan, at F5 Ljunbyhed, operational Drakens 
was closed in 1997 and relocated to are the J 35J-2s of 2 
F10. Its Skolflygdivision operates all Divjsionen, F10, based 
types of Saab Sk 60s includin at Angelholm, in 

Sk 60Cs (above) and Sk 60A (below). southern Sweden. 


Above: In 1997 the EWaggressor _ Right: Sk 61s, previously 
J 32 Lansens of F 16M were retired operated as basic trainers 
in a necessary, but much by F5, are now spread 
regretted, cost-cutting move. among other units 
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making target identification extremely difficult for 
an attacking force. This requires a very effective 
logistic system, and in order to make it all possible 
Flygvapnet has organised 24 Basbataljoner (base 
battalions) — to be reduced to 16 by 1999 — tasked 
with servicing and rearming fighters under dis- 
persed field conditions. One Basbataljon consists of 
eight fully mobile groups, each crewed by six 
technicians (can include up to five conscripts) and 
equipped with three trucks carrying all the neces- 
sary tools, fuel and ammunition for turnaround of 
one fighter. From its camouflaged hide the group 
is supposed to be ready by the runway when a 
fighter returns after a mission, direct it to a desig- 
nated parking space, make the turnaround in 
under 10 minutes and then move out again as 
soon as the fighter takes off, relocating to another 
position for the next turnaround. If necessary, the 
Tp 84 Hercules is used to move Basbataljon units 
between war bases, flying ammunition and 
mobile ground equipment at treetop height into 
the short highway strips. 


Electronic warfare systems 

For many years the MFD (Malflygdivision; 
target flying squadron) of F16M at Malmslitt has 
operated a fleet of specially-equipped Saab J 32 
Lansens in the target-towing and EW role, pro- 
viding airborne ECM training for Swedish fighter 
squadrons and ground radar stations. However, in 
June 1997 the MFD was disbanded in a sudden 
cost-cutting measure and the Lansen retired from 
front-line service, leaving Flygvapnet without a 
dedicated EW training unit. In order to fill this 
gap, plans are now being implemented to convert 
a number of Sk 37s (both six and 10 have been 
quoted) to EW training platforms, designated 
Sk 37E, but they will not be operational with F4 
Ostersund until 1999. Currently, Flygvapnet is 
also considering converting some Sk 60s for target- 
towing and ECM training. 

Electronic and signal-intelligence (Elint/Sigint) 
is the responsibility of the Signal/radarspanings- 
flyggrupp (radio/radar reconnaissance group) of 
F16M also based at Malmslatt, using two very 
camera-shy specially-equipped Sud Caravelle IIIs 
(Tp 85) acquired from SAS in 1971. At present 
the Caravelles are being replaced by a pair of 
S 102B Korpen (Gulfstream IV). Originally delivered 
to Flygvapnet in 1995, the S 102B did not 
become operational until 1997, following test and 
evaluation of its equipment by FMV:Prov. The 
Tp 85 is expected to be: withdrawn from service 
in late 1998. 

Fulfilling the airborne early warning and control 
role of the Signal/radarspaningsflyggrupp are six 
S 100B Argus (based on the Saab 340) taken on 
charge during 1997/98. The first S 100B was 
originally delivered in 1994 and continues to be 
used by FMV:Prov for developing and testing the 
dorsal-mounted Ericsson PS890 Erieye radar. The 
Erieye is capable of detecting fighter-sized targets 
at a range of 300-400 km (186-248 miles), while 
cruise missiles can be picked up at 150 km (93 
miles). Flygvapnet plans call for the Signal/ 
radarspaningsflyggrupp relocating its fleet of 
S 100Bs and S$ 102Bs from Malmslatt to Uppsala, 
forming a new unit there in 1999 with the trans- 
port-configured Tp 100A and Tp 102A currently 
based at Bromma. The S 100B will be employed 
operationally in two flights of three aircraft each. 

The S 100B AEW&C platforms operate as an 
integrated part of Flygvapnet’s StriL 90 system 
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(Stridsledning och Luftbevakning; fighter control 
and airspace surveillance), which also includes a 
network of ground-based PS15, PS65, PS66, 
PS860 and PS870 radars, LOMOS visual observation 
posts (Luft och Markobservationssystem; air and 
ground observation system) and StriC command 
and control centres (Stridledningscentral; fighter 
control centre). The first three-mentioned radar 
types are large, fixed installations and therefore 
vulnerable to pre-emptive attack, but the high- 
altitude PS860 and low-level PS870 are mobile 
radars with the antenna mounted on telescoping 
25-m (82-ft) high masts. Naturally, StriL 90 is 
also linked to Flygvapnet fighters with communi- 
cation between pilot and controller secured by 
the new TARAS datalink (Taktisk Radiosystem; 
Tactical Radio System). 


Transport, support and SAR 

Heavylift transport is carried out by the Trans- 
portflyggrupp (transport group) of F7 at Satends 
using eight Lockheed C-130 Hercules with 
Swedish type designation Tp 84. In March 1965 
Flygvapnet received its first Tp 84, a C-130E, 
making it the oldest Hercules operator in Europe. 
More Tp 84s were delivered in 1969 (another 
C-130E), 1975 (one C-130H) and 1981 (five 
C-130Hs). In 1987 the two C-130Es were modified 
to C-130H standard. 

Today, F7 C-130 operations are divided 
between scheduled flights (about 25 per cent 
military transport or other types of tactical missions 
and 75 per cent civilian transport of personnel or 
cargo) and so-called unscheduled flights (mostly 
humanitarian relief operations requested by the 
UN, and other transport missions carried out on 
behalf of the international community). To 
improve aircraft survivability, the Tp 84 recently 
went through a VMS (Varnar och Motmedels 
System; warning and countermeasure system) 
upgrade, comprising an AN/APR-39 RWR, 
AN/ALQ-156 MAWS, AN/ALE-40 chaff/flare 
dispensers and cockpit armour. 

Another Transportflyggrupp is assigned to F16 
Uppsala, but based at Bromma airport in Stockholm. 
Mostly tasked with VIP flying for military and 
civilian authorities, the unit is equipped with one 
Tp 88C (SA.227AC Metro III) delivered in 
1987, one Tp 100A (Saab 340B) delivered in 
1989 and one Tp 102A (Gulfstream IV) delivered 
in 1992. The Tp 88 was originally used by 
FMV:Prov as testbed for the Erieye AEW&C 
radar, but following delivery of the S 100B the 
aircraft was reconfigured for passenger transport 
and is now up for sale. Four-seat Sk 60Es on loan 
from the Flying School are also used for trans- 
porting passengers. The F16 Transportflyggrupp 
is planned to move to Uppsala in 1999. 

Each of the six operational Flottiljer is allocated 
one Sambandsflyggrupp (liaison and communication 
group) equipped with varying numbers of Sk 60s 
(Saab 105) and Sk 61s (Scottish Aviation Bulldog) 
on loan from the Flying School. In addition, the 
Sambandsflyggrupp of F7, F17 and F21 each have 
one Tp 101 (Beech 200 Super King Air) on 
charge. Three Tp 101s were delivered in 1988, 
but F7 lost its King Air in a September 1990 
crash and a replacement was acquired in 1991. 

For regional search and rescue, Flygvapnet 
operates a fleet of seven Hkp 3Bs (Agusta-Bell 
204B) received in 1962 and 12 Hkp 10s 
(Aérospatiale AS 332M1 Super Puma) delivered 
during 1988/95. Each of the six operational 


Flottiljer has one Helikoptergrupp (helicopter 
group) assigned, equipped with a pair of SAR 
helicopters. Hkp 3Bs are based with the 
Helikoptergrupp of F10 and F16 while Hkp 10s 
presently equip the F4, F7, F17 and F21 
Helikoptergrupp. In addition, F17 maintains a 
SAR detachment at Visby on the island of Gotland 
to cover the Baltic area, and therefore the F17 
Helikoptergrupp has a larger complement than 
the normal two helicopters. The obsolete Hkp 3B 
is planned for retirement during 1999, so by that 
time the Hkp 10 will equip all six Helikopter- 
gruppar. 

From 1 January 1998 all Swedish military 
helicopter resources (previously divided between 
Air Force, Army and Navy) came under joint 
administration. From its headquarters at Malmslitt, 
FGrsvarsmaktens Helikopterflottil) (Armed Forces 
Helicopter Wing) is responsible for operational 
command and control of Flygvapnet, Armén and 
Marinen helicopter resources, as well as for co- 
ordinating joint maintenance and acquisition of 
helicopters and training of personnel. This new 
organisational structure is not planned to cause 
any changes in the distribution of Flygvapnet’s six 
Helikoptergruppar, but it must be expected 
that future purchases of new helicopters, e.g. 
replacements for the Hkp 3B, must be co-ordinated 
with Armén and Marinen requirements. 


Fast-jet training 

Since the creation of Flygvapnet in 1926, F5 
Ljungbyhed has been the centre for Swedish 
military flying training. However, in 1997 this 
historic base was closed down as result of drastic 
cuts in defence expenditure and the Krigsflygskolan 
(Central Flying School) relocated to nearby F10 
Angelholm. Today Flygvapnet pilot candidates go 
through an all-jet primary training syllabus with 
Krigsflygskolan, using a fleet of Sk 60 (Saab 105) 
twin-engined jet trainers. Originally 150 Sk 60s 
were delivered to Flygvapnet in 1966/68, and 
during the years only 10 have been written off in 
crashes. The type has a secondary light ground 
attack capability and 5 Liattattackdivisionen (light 
attack squadron) of F16 is tasked with this role, 
using aircraft from the Krigsflygskolan pool. 

The Sk 60 exists in five variants. Sk 60A is the 
basic trainer version; Sk 60B is equipped with 
underwing pylons; Sk 60C is a combined recon- 
naissance/attack version with an extended nose 
housing an SKa 29 (Fairchild KB18) panoramic 
camera and an IR search unit; Sk 60D has four 
airline-style seats (replacing the two ejection seats) 
for VIP/liaison/transport duties; and Sk 60E is a 
four-seater configured with special instrumentation 
for navigation training, 

The Sk 60 fleet has recently gone through 
major upgrade programmes to make the type ser- 
viceable until 2015. During 1988/91, structural 
overhauls (including rewinging) were carried out, 
and during 1995/98 the old RM9B jet engines 
were replaced by new RM15 (Williams/Rolls- 
Royce FJ44) turbofans which give better perfor- 
mance and are less noisy. However, only 105 
Sk 60A/B/Cs will be modified, as the 13 Sk 60D/ 
Es are being retired and offered for sale, together 
with 10 Sk 60A/B. Recently, FMV contracted 
the civil company Nyge Aero AB to undertake 
all major overhauls on the Sk 60 fleet; the deal 
involves Nyge Aero taking over the workshops at 
F5 Ljungbyhed, which had been used for such 


work for many years. 
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The Gulfstream IV serves with Flygvapnet in two forms - the 
Tp 102 VIP transport (above) and S 102B Korpen Elint/Sigint 
platform (below). Both types are attached to F16, at Uppsala, 
though neither is currently based there. 


Like the Gulfstream IV, the Saab 340 has two distinct roles in Flygvapnet. The S 100B Argus 
(above) is an AEW&C platform fitted with an Ericsson Erieye radar. It will soon form a vital 
part of Sweden’s national air defence command and control system. A single Tp 100 VVIP 
transport (below) is allocated to the Swedish Royal Family. 


Above: Three Tp 101s (Beech 200 Super King Airs) are 
distributed among Sweden’s combat wings for transport and 
liaison flying duties. 


Above: The sole Tp 85 Caravelle still in service with F16’s Signal/radarspaningsflyggrupp 
(Malflygdivisionen 85) is arguably the most secret aircraft in Flygvapnet service. Its ‘Tp’ 
(transport) designation conceals its Sigint/Elint-gathering role, which has been conducted for 
many, many years in total secrecy and with virtually no official comment. Two Tp 85s (one has 
already been retired) are being replaced by the S 102B Korpen. 


Above: Sweden has two Tp 86s_ The Transportflyggrupp of F7 
(Sabre 65s), operated by the operates Sweden’s Tp 84s 
Flygvapnet - for trials and (C-130Es, below). Several of 
research tasks-onbehalfof _ these received a self-defence 
the FMV (Swedish defence systems upgrade for use on 
material organisation). UN missions to Bosnia (right). 
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Krigsflygskolan also operates a large fleet of 
Sk 61 Bulldogs which, until 1987, was used for 
early phases of the basic flying training course. 
Today, all Flygvapnet pilot candidates start flying 
jets on the Sk 60 straight away, so the Sk 61s only 
train civil pilot candidates of the Trafikfly- 
garhégskolan (commercial pilot school) located at 
Ljungbyhed. However, the Sk 61 is also used for 
local liaison and communication flying, with all 
Flottiljer having a few examples on loan from 
Krigsflygskolan. Initially, Flygvapnet received 58 
Sk 61s during 1971/72 (of which two have 
crashed), but in 1989 they were supplemented by 
15 passed on from Armén. 

Flygvapnet’s training syllabus starts with a 12- 
month GFU course (Grundliggande Flygutbild- 
ning; basic flying training) with Krigsflygskolan at 
F10 Angelholm. During GFU, pilot candidates 
receive 125 flying hours on the Sk 60 (first solo 
after 25 hours), practising basic handling, aerobatics, 
formation, instrument and navigation flying. After 
GFU the pilots receive their ‘wings’ and go to 
F16 Uppsala for a 12-month GTU course 
(Grundliggande Taktisk Utbildning; basic tactical 
training), flying another 115 hours on the Sk 60 
which includes air-to-air and air-to-ground tac- 
tics as well as elementary weapons training. 

The pilots are then ready for conversion to 
combat aircraft during a six-month TIS course 
(Typ Inflygnings Skede; Type Conversion Lead-in) 
at either F4 ean (TIS 37 conversion to 
Viggen) or F7 Satenas (TIS 39 conversion to 
Gripen). During TIS the pilots fly 40-50 hours in 
two-seat Sk 37s or JAS 39Bs, and basically just 
learn to fly the aircraft, so following this they are 
posted to one of the fighter Divisioner for an 
18-month GFSU course (Grundliggande Fly- 
gslagsutbildning; basic system training) practising 
operational and tactical flying. 

All Flygvapnet pilots are trained to fly combat 
aircraft. However, at the age of 35-40, fighter 
pilots usually can be transferred to a transport or 
helicopter unit. Type conversion to the Tp 84 is 
done locally at F7, which houses one of the few 
C-130 simulators in Europe. Conversion to Hkp 10 
Super Puma is carried out using the simulator of 
Helikopterservice A/S in Stavanger, Norway. 


Test and development 

Testing, supply, maintenance and administra- 
tion of all Swedish defence equipment (for air 
force, army and navy) is the responsibility of 
FMV (Férsvarets Materielverk; Defence Materiel 
Administration), which is an authority directly 
subordinated to the Swedish government. Assign- 
ments primarily come from Hégkvarteret (armed 
forces headquarter). FMV has approximately 
2,700 employees, who at present are involved in 
the following main projects for Flygvapnet: 
System JAS 39, S 100B, S 102B, Sk 60 re-engin- 
ing, Bas90, StriC and TARAS. Test and evalua- 
tion is undertaken by a section of FMV called 
FMV:Prov (FMV:Test), with airborne activities 
taking place at its two primary aviation test centres: 
ProvFC at Malmslatt and ProvREN at Vidsel. 

FC (Férsékscentralen; test centre) was originally 
formed in 1933 and had gone through many 
organisational changes until its incorporation into 
FMV:Prov in 1974. FC is tasked with test 
and evaluation of aviation-related equipment, 
including development of new aircraft systems, 
integration of new weaponry and sensor systems, 
command, control and information systems, 
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mission planning and analysis equipment, simulators 
and verification of tactical system functions. Some 
25-30 aircraft and helicopters are permanently 
assigned to FC at Malmslatt (using radio callsign 
VIKTOR), but in addition extra equipment is 
loaned from Flygvapnet units when needed. 

REN (Robotfdrsdksplats Norrland; missile test 
centre northern Sweden) was formed in the late 
1950s as a missile test-firing range north of Vidsel 
close to the Arctic Circle, and since 1974 has 
been organised within FMV:Prov. Today, RFN 
consists of the Vidsel air base with a 2300-m 
(7,545-ft) runway, and the nearby 1650-km? 
(637-sq mile) test range (the largest land-based 
test range in Western Europe) equipped with 
sophisticated observation and measuring equipment. 
From Vidsel, RFN operates a few civil-registered 
Saab J 32 Lansens for target towing over the range 
as well as a couple of helicopters for transport and 
surveillance. In addition, operational Flygvapnet 
fighter units often deploy to Vidsel to practise 
missile firing on the range or cold weather training 
during winter. 


Flygvapnet 


Norra Flygkommando (Northern Air Command) 





F4 Jamtlands Flygflottilj, Gstersund 


1, Jaktflygdivision JA 37 

2. Jaktflygdivision JA 37 

TIS 37 grupp Sk 37 
Sambandsflyggrupp Sk 60, Sk 61 
Helikoptergrupp Hkp 10 

F21 Norrbottens Flygflottilj, Lulea 

1. Attack/jakt/spaningsflygdivision AJS 37 

2. Jaktflygdivision JA 37 

3. Jaktflygdivision JA 37 
Sambandsflyggrupp Sk 60, Sk 61, Tp 101 
Helikoptergrupp Hkp 10 


Arméflyget 


Arméflyget aviation activities within the Svenska 
Armén (Swedish Army) began in the late 1890s 
using manned balloons for observation, followed 
in 1912 by the first light aircraft being acquired 
for the army’s Flygavdelning (flying section). On 
1 January 1916 Arméns Flygkompani (Army 
Flying Company) was formed as a separate organ- 
isation within the army, only to be disbanded 10 
years later by the July 1926 creation of Flygvapnet 
(air force), which operated all Swedish military 
flying components. However, on 23 April 1954 
flying activities were resumed by the Swedish 
army, mainly for airborne forward air control 
(FAC) duties, thereby giving birth to the present 
day Arméflyget organisation. Initially, Arméflyget 
was based on a fixed-wing force of Fpl 51s (Piper 
PA-18 Super Cub) and later Fpl 53s (Dornier 
Do 27A), but by 1959 Hkp 2 (Sud Aviation 
Alouette II) helicopters had been acquired. 

Today Arméflyget is an all-helicopter unit, as 
the last fixed-wing aircraft in army service — 15 
Fpl 61Cs (Scottish Aviation Bulldog) surviving 
from 20 delivered in 1972/73 — were passed to 
Flygvapnet in 1989. The current Arméflyget 
force totals 86 helicopters of five different types 
operated by some 300 officers and 150 conscripts, 
rising to 1,300 personnel upon mobilisation. 
Arméflyget peacetime organisation consists of 
two Arméflygbataljoner (army flying battalions): 


Mellersta Flygkommando (Middle Air Command) 








F16 Upplands Flygflottilj, Uppsala 
2. Jaktflygdivision JA 37 


3, Jaktflygdivision JA 37 

5. Lattattackdivision Sk 60 
Sambandsflyggrupp Sk 60, Sk 61 
Helikoptergrupp Hkp 3B 


Signal/radarspaningsflyggrupp Tp 85, S 100B, S 102B 
Transportflyggrupp Tp 88, Tp 100A, Tp 102A 
Signal/radarspaningsflyggrupp is based at Linképing-Malms/att 
VIP Tp 102A is based at Bromma, Stockholm 


S6dra Flygkommando (Southern Air Command) 





F7 Skaraborgs Flygflottilj, Sétends 





1. Jakt/attack/spaningsflygdivision JAS 39A 

2. Jakt/attack/spaningsflygdivision JAS 39A 
TIS 39 grupp JAS 39B 
Transportflyggrupp Tp 84 
Sambandsflyggrupp Sk 60, Sk 61, Tp 101 
Helikoptergrupp Hkp 10 

F10 Skanska Flygflottilj, Angelholm 

1. Attack/jakt/spaningsflygdivision AJS 37 

2. Jaktflygdivision J 35J 

TIS 35 grupp Sk 35C 
Sambandsflyggrupp Sk 60, Sk 61 
Helikoptergrupp Hkp 3B 

F17 Blekinge Flygflottilj, Ronneby 

1, Jaktflygdivision JA 37 

2. Jaktflygdivision JA 37 
Sambandsflyggrupp Sk 60, Sk 61, Tp 101 
Helikoptergrupp Hkp 10 
Direct reporting units 

F10 Krigsflygskolan, Angelholm 

Skolflygdivision Sk 60, Sk 61 
F14 Officershégskolan, Halmstad _no aircraft 
F20 Krigshégskolan, Uppsala no aircraft 


Forsvarets Materielverk (Defence Material Administration) 





FMV:Prov 
FC (Férsdkscentralen), Malms!att 


RFN (Robotférsdksplats Norrland), Vidsel 


AF1 at Boden near Lulea (radio callsign ZATA) 
and AF2 at Malmslatt (radio callsigns KALLE and 
WILHELM), 

Each Arméflygbataljon is divided into 
Pansarvarnshelikopterkompanier (anti-tank 
helicopter companies), Transporthelikopterkom- 
panier (transport helicopter companies) or 
Flygskolar (flying schools). In wartime Arméflyget 
would split into a number of smaller Plutoner 
(platoons) and deploy into the field, operating in 
support of army land forces. Arméflyget is tasked 
with anti-armour, transport of personnel and 
equipment, reconnaissance and casevac. 

The oldest helicopter in Arméflyget use is the 
utility transport Hkp 3 (Agusta-Bell 204B), Six 
Hkp 3As were received in 1962/63, followed by 
another six Hkp 3Bs in 1964 and finally three 
Hkp 3Cs in 1969. The main differences between 
the Hkp 3A, B and C variants were engine type 
and rotor size, but today all have been modified 
to the same Hkp 3C standard. In 1991 the fleet 
was supplemented by an ex-Austrian Air Force 
example. Recently, it was decided that the obso- 
lete Hkp 3 will be withdrawn from use by 2001, 
and a contract for the acquisition of replacement 
helicopters is expected to be awarded in 1998. 
Leading contenders include the Agusta-Bell 412 
(already in Arméflyget use as Hkp 11), Eurocopter 
AS 532 Cougar and Sikorsky UH-60 Black Hawk. 


Base search Su 
and rescue 
tasks, once 
provided by 
Flygvapnet’s 
Hkp 3Bs 
(below) are 
now largely the 
responsibility 
of the Hkp 10 
Super Puma 
(right). The 
Hkp 3B will be 
completely 
retired by 1999. 


Above and below: The Swedish army’s next procurement 
priority is the replacement of its ageing Hkp 3Cs (Agusta-Bell 
AB 204s), which are still its primary transport aircraft. 


Below and above right: A total of 19 Hkp 6As (AB 206A 
JetRangers) remain in Arméflyget service, chiefly on flying 
training tasks. They are all based at Boden. 


Right: The Arméflyget’s combat element comes in the form of 
two anti-tank helicopter companies, equipped with the 

Hkp 9A (MBB BO 105CB). The Hkp 9As are all fitted with the 
Saab HeliTOW sight system and BGM-71 TOW missiles. 


Sweden 


Flygvapnet has two active test and trials establishments, 
both with attached aircraft. This test camera-pod equipped 
AJ 37 (above) wears the badge and ‘FC’ codes of the 
Foérsékcentralen (central trials establishment), at Malmslatt. 
The large RFN range at Vidsel, in northern Sweden, operates 
this Hkp 6 JetRanger on range support duties. 





Air Power Analysis 





The Hughes 269/300 has served with Arméflyget 
twice. In 1964 a pair of Hkp 5As (Hughes 269A) 
was purchased for test and evaluation, both being 
lost in accidents during 1967 and 1971, respec- 
tively. Some 10 years later 26 Hkp 5Bs (Hughes/ 
Schweizer 300C) were acquired, the first batch of 
10 delivered during 1980/82 and followed by 
another 16 in 1985/87. One crashed during 
1991. All Hkp 5s are based with AF2 at 
Malmslatt, and in peacetime they are primarily 
used for basic helicopter training, with pilot 
candidates flying 85 hours on the Hkp 5 during a 
four-month GHUA course (Grundliggande 
Helikopter UtbildningArmén; basic helicopter 
training army). In wartime, the Hkp 5 fleet 
would set up seven Férdelningshelikopterplutoner 
(distribution helicopter platoons) for FAC and 
scout duty. 

Mainly tasked with liaison and reconnaissance 
are 19 Hkp 6As (Agusta-Bell 206A Jet Ranger), 
surviving out of 22 delivered to Arméflyget in 
1968/69. All are based with AF1 at Boden. The 
type is also used for tactical helicopter training, 


Marinf lyget 


and pilot candidates coming directly from GHUA 
receive 120 flying hours on the Hkp 6 during a 
six-month GTUA course (Grundliggande 
Taktisk UtbildningArmén; basic tactical training 
army). The Hkp 6 has never carried any weaponry, 
although during 1977/78 four helicopters were 
configured with missile sighting systems for 
evaluation of anti-tank tactics, which eventually 
resulted in Arméflyget ordering anti-tank 
helicopters (Hkp 9). 


Combat element 

During 1987/88 Arméflyget acquired 20 
Hkp 9As (MBB BO 105CB) armed with 
Rb 55H (BGM-71C ITOW and BGM-71D 
TOW2) anti-tank missiles. For guidance and 
control the HeliTOW system developed by Saab 
Instruments and Emerson Electronics was chosen. 
In 1995 one Hkp 9 was lost in a crash, but it was 
later replaced by an example transferred from 
FMV:Prov where it had been used for various 
tests. The Hkp 9 fleet is distributed between two 
Pansarvarnshelikopterkompanier (anti-tank heli- 


copter companies) allocated to AF1 and AF2, but 
tactically they operate in Plutoner (platoons) of 
five helicopters each. 

The final and newest helicopter in Arméflyget 
service is the Hkp 11 (Agusta-Bell 412HP), origi- 
nally acquired to undertake military as well as 
civil medevac duty in northern Sweden. In 1993 
three Hkp 11s were leased from Agusta for one 
year, awaiting the 1994 delivery of Arméflyget’s 
own five Hkp 11s. All are based with AF1 at 
Boden, and a medevac detachment is maintained 
at the hospital in Lycksele. 


Armeéflyget 





AF1 Norrbottens Arméflygbataljon, Boden 

|. Transporthelikopterkompani Hkp 3C, Hkp 6A 

2. Transporthelikopterkompani Hkp 3C, Hkp 6A, Hkp 11 
3. Pansarvarnshelikopterkompagni = Hkp 9A 


AF2 Ostgéta Arméflygbataljon, Malmslatt 


Flygskola 1 Hkp 5B 
Flygskola 2 Hkp 3C, Hkp 5B 
3. Pansarvarnshelikopterkompagni © Hkp 9A 





The Svenska Marinen (Swedish Navy) began 
operating aircraft in 1911. Small numbers of several 
different types were operated, and on 1 January 
1916 the Marinens Flygvasen (Naval Flying Service) 
became a separate organisation of the Marinen. In 
July 1926 the Flygvapnet (Air Force) was created 
as an independent force by fusing the aviation 
components of the Navy and Army, thereby 
putting a (temporary) end to flying activities 
within Marinen. On 1 June 1957 naval flying 
activities were revived by the creation of the pre- 
sent day Marinflyget, initially equipped with a 
fleet of Hkp 1 (Boeing Vertol 44A) and Hkp 2 
(Sud Alouette I) helicopters. 

Today, Marinflyget constitutes an effective 
force of 24 helicopters and four fixed-wing aircraft, 
operated by some 200 officers, 120 conscripts and 
30 civilians. Commanded by the Marinflygledningen 
headquartered within Hégkvarteret, the organisation 
consists of three Helikopterdivisioner (helicopter 
squadrons): 11 Hkp div at Berga near Stockholm, 
12 Hkp div at Save near Goteborg and 13 Hkp 
div at Kallinge near Ronneby. Following the 
creation of Férsvarsmaktens Helikopterflottilj 
(Armed Forces ‘Helicopter Wing) on 1 January 
1998, organisational changes within Marinflyget 
are expected, and according to plans 12 Hkp div 
will be closed down, with 13 Hkp div instead 
setting up a detachment at Save. Marinflyget uses 
the tactical radio callsign YNGVE. 

The two primary Marinflyget roles are anti- 
submarine warfare and maritime surveillance 
(including OTHT/Over The Horizon Targeting, 
for missile-equipped naval vessels) around Sweden’s 
extensive coastline. Other minor roles include 
transport of troops and equipment, SAR and 
casevac. On average, 85 per cent of Marinflyget 
flying time is spent in support of Swedish Navy 
operations. Normally, Marinflyget is not ship- 
based, but helicopters can operate from ships if 
required. In the event of war the force would 
leave its peacetime bases and deploy to Tbaser 
(Tillfillige baser; temporary bases), which are field 
bases scattered around the country. 

The largest rotor-winged craft in Marinflyget 
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service is the Hkp 4 (Kawasaki/Vertol 107). An 
initial three Hkp 4Bs were delivered in 1963/64, 
but one crashed in 1968 and was replaced by a 
fourth in 1970 (this airframe was the prototype 
for the civil passenger version and is said to be the 
oldest airworthy KV 107 in the world). During 
1972-74 eight additional Hkp 4Cs were acquired 
to replace the obsolete Hkp 1. One was lost in a 
crash in 1975. During 1990 four ex-Flygvapnet 
Hkp 4As were transferred to Marinflyget in order 
to boost Swedish ASW capability, being designated 
Hkp 4D after modification to naval standards. 
Today a total of 14 Hkp 4s remains in service, all 
more or less updated to the same technical standard 
(despite the different sub-type designations). 

The Hkp 4 is equipped with an ASW 
hydrophone of the sonar type, reported to have 
an effective range of 28 km (17 miles) depending 
on underwater conditions. An Ericsson PS864 
radar mounted on the rear loading ramp can 
effectively search for both surface vessels and 
periscopes of submerged submarines. Weaponry 
loads comprise six depth charges or four torpedoes, 
or a combination. Two types of depth charges are 
used, the smaller Sjb 11 and the larger and more 
powerful Sjb 51. Depth charges are carried three 
on each side of the helicopter, mounted on racks. 
Also, two types of torpedoes are used: the light- 
weight Tp 43x2 and the more advanced Tp 451 
specialised for submarine hunting. Both are con- 
trolled by wire guidance and have a hydro- 
acoustic homing system for the final phase. 

The Hkp 6B (Agusta-Bell 206B Jet Ranger) is 
used for training, liaison, reconnaissance and lim- 
ited ASW. Originally, 10 were purchased in 
1970, with one lost being replaced during 1991. 
The Hkp 6B can be armed with a maximum of 
four depth charges, either of the Sjb 11 type 
(depth fuse) or the Sjb 45 type (time fuse), For 
emergency landings on water the Hkp 6B is 
always equipped with pop-out flotation gear, but 
for permanent water operations they can be fitted 
with large fixed floats. All Marinflyget helicopter 
flying training is carried out on the Hkp 6B by 12 
Hkp div at Sive. Here, student pilots must pass the 


GHUM course (Grundliggande Helikopter 
UtbildningMarinen; basic helicopter training 
navy) and afterwards fly the Hkp 6B for about 
two years, before they can transition to the larger 
Hkp 4. 

Partly due to problems experienced with the 
helicopter fleet during prolonged ASW missions, 
it was decided to procure a fixed-wing patrol 
aircraft. Trials with a leased Tp 87 (Cessna 404 
Titan) in 1983 led to the acquisition of a radar- 
equipped SH 89 (CASA 212M-200 Aviocar) 
delivered in 1985, together with two more for 
the Kystvakt (Coast Guard) allocated civil regis- 
trations. Initially, the SH 89 operated from 
Bromma outside Stockholm, but now it is based 
with 13 Hkp div at Kallinge where it constitutes a 
special Ubatsjaktflygplangrupp (submarine hunting 
fixed-wing group). The SH 89 is specially 
equipped for the ASW role, with PS864 radar in 
its modified nose section, a FLIR system sensitive 
enough to register temperature differences from 
underwater targets, and hydrophone buoys which 
can be dropped in the water. The aircraft can 
even carry depth charges on special weapons 
racks mounted on its undercarriage sponsons. 

Since 1990 Marinflyget has operated five Tp 54s 
(Piper PA-31 Chieftain) for liaison, light transport 
and visual maritime surveillance. Unusually, they 
have not been purchased by the military but are 
leased from a private company in Goteborg (two 
were returned to their owner in 1995). The 
aircraft are shared between the three Helikopter- 
divisioner, based at Bromma, Save and Kallinge. 
For economical reasons Hkp 4 pilots with more 
than 1,000 helicopter flying hours train for some 
of their instrument flying on the Tp 54 instead of 
helicopters (operational costs of the Tp 54 is only 
about 15 per cent that of the Hkp 4). 


Marinflyget 


11. Helikopterdivision Hkp 4B/C, Hkp 6B Berga 
12. Helikopterdivision Hkp 4B/C, Hkp 6B Save 
13. Helikopterdivision Hkp 4D, Hkp 6B, SH 89 Ronneby 


Tp 84 s based at Bromma, Savé and Kallinge, under civilian contract 


Above left: Sweden is currently Left: The latest type to enter 
studying options foradedicated Arméflyget service is the 


combat helicopter to replace its © Hkp 11 (AB 412). The first 
TOW-armed Hkp 9As. 


Above: Arméflyget basic 
flying training is still all 
undertaken on the Hkp 5B 
examples arrived in 1993. (Hughes 269/300 family). 


MARINE W/> 


Above left: This Marinflyget Hkp 4 B 


elow: Sweden has a Above: The Hkp 4 carries a 
carries three depth charges, range of ASW torpedoes, 


: ¢ PS864 surface search radar 
specially developed for use in which can be carried in 


M on a special mounting on the 
shallow coastal waters. pairs by a Hkp 4. rear fuselage door. 


Above: Each of the Marinflyget’s three Helikopterdivisioner - 
based at Berga, Save and Ronneby - have attached Hkp 6A 
JetRangers for general transport duties. 


ee! 


Above: Five leased Tp 54s 
(PA-31-350 Navajo Chieftans) 


Right: Both the Navy and 
Coast Guard operate CASA 
are used for a diverse range of 212M-200s (SH 89s) on 
tasks by the Marinflyget. coastal patro/ missions. 
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Martin) 
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208B Grand Caravan: 11 
402B Businessliner: 134 
404 Titan (Tp 87): 156 
T-37: 128, 146 
T-37C: 12 
CH-46E (see Sikorsky) 
CH-47 (see Boeing Vertol) 
CH-53E (see Sikorsky) 
CH-113/A Labrador (see Boeing 
Helicopters) 
CH-124A/B Sea King (see Sikorsky) 
Challenger 604 (see Bombardier) 
Cheetah C (see Atlas) 
Chengdu 
F-7: 27 
F-7M/MG: 9 
FC-1; 7,8 
XXJ: 8 
Chieftain, PA-31 (see Piper) 
Ching-Kuo IDF (see AIDC) 
Chinook (see Boeing Vertol) 
Chipmunk (see de Havilland Canada) 
C/KC-130 (see Lockheed Martin) 
CM-170 Magister (see Fouga) 
CN.235-220 (see IPTN) 
CN.235M (see CASA) 
CN.235M (see CASA/IPTN/Tusas 
Aerospace) 


Cc 
Cc 
Cc 
Cc 
Cc 
C 
C 
Cc 
Cc 
Cc 
C 
C 
C 


CN.235M (see IPTN) 
CN.235M-300 (see CASA/IPTN) 
Cobra, AH-1S (see Bell) 
Comanche, RAH-66 (see Boeing 
Sikorsky) 
Combat Scout, 406CS (see Bell) 
Constellation, USS: 96, 97 
Convair 
B-58 Hustler: 100, 101 
PBY-6A Catalina: 130, 140 
Cormorant, AW 520 (see EH Industries) 
Corsair Il, A-7 (see Vought) 
Cougar (see Eurocopter) 
Cougar, AS 532 (see Aérospatiale) 
CP-140 Aurora (see Lockheed Martin) 
Crusader, F-8 (see Vought) 
CSH-2 Rooivalk (see Denel) 
Curtiss Hawk 75A: 134 





D.XXI (see Fokker) 
Daewoo KTX-1: 9 
Dakota, C-47 (see Douglas) 
Dassault 
Falcon 20C/ECM: 146, 147 
Falcon 20F: 9 
Falcon 900: 128 
Mirage III: 27 
Mirage 2000: 5 
Mirage 2000-5: 28, 134 
Mirage F1A: 11 
Rafale: 4, 28 
Super Mystére B.2: 13 
Dauphin, SA 365N (see Aérospatiale) 
Dauphin 2, AS 365N (see Eurocopter) 
DB.3 (see Ilyushin) 
Defender, 500D (see Hughes) 
de Havilland 
Vampire FB.Mk 52: 134 
Vampire T.Mk 55: 134 
de Havilland Canada 
C-7A Caribou: 12 
CC-115 Buffalo: 24 
Chipmunk: 6 
pits Twin Otter Series 100/200: 146, 
47 
Denel CSH-2 Rooivalk: 9 
Denmark 
Air Force (Flyvevabnet): 124-132 
Air Material Command (Flyvemateriel 
Kommando): 124, 130 
Tactical Air Command (Flyvertaktisk 
Kommando): 124, 130 
Flying School (Flyveskolen): 128, 
130 
Army Flying Service (Haerens 
Flyvestjeneste): 128, 129, 130 
Navy Flying Service (Sovaeernets 
Flyvetjeneste): 128, 129, 130, 132 
DHC-6 Twin Otter Series 100/200 (see 
de Havilland Canada) 
Do 172-2 (see Dornier) 
Do 27A (Fpl 53) (see Dornier) 
Do 228 (see Dornier) 
Dornier 
328-120: 12 
Do 172-2: 134 
Do 27A (Fpl 53): 154 
Do 228: 138, 139 
Douglas 
A-3D Skywarrior: 80 
A-4AR Fighting Hawk: 11, 11 
A-4KU Skyhawk: 11 
A-4M Skyhawk: 11, 12 
A-4N Skyhawk: & 
A-4 Skyhawk: 11 
A-4SU Skyhawk: 26, 27 
AC-47B: 14 
C-47 Dakota: 126, 134 
C-53: 134 
C-54 Skymaster: 126, 140 
EA-3 Skywarrior (‘Whale’): 50, 73, 80, 
82 
EA-3B Skywarrior: 55 
OA-4M Skyhawk: 11 
TA-4KU/R Skyhawk: 11 
Dragonfly (see Westland) 
Draken (see Saab) 
Dwight D.Eisenhower, USS: 87, 93, 94 


E-2C Hawkeye (see Northrop Grumman) 
E-3 Sentry (see Boeing) 
E-6B Mercury (see Boeing) 
E-8 (see Boeing/Northrop Grumman) 
EA-3 Skywarrior (see Douglas) 
EA-6B Prowler (see Grumman) 
Eagle, F-15 (see McDonnell Douglas) 
EC-18 (see Boeing) 
EC-130 (see Lockheed Martin) 
EC 135 (see Eurocopter) 
EC-135 (see Boeing) 
EC-135 Looking Glass (see Boeing) 
EC-137D (see Boeing) 
‘Echo II'-class submarine: 51 
Ecureuil, AS 350B (see Aérospatiale) 
EF-131 (see Entwicklung Flugzeug) 
EF-140 (see Entwicklung Flugzeug) 
EF 2000 (see Eurofighter) 
EH101 (see Agusta/Westland) 
EH101 Merlin (see EH Industries) 
EH Industries 

AW 520 Cormorant: 24-25, 24-25 
EH101 Merlin: 24, 25, 25, 29 
EMB-145 Erieye (see Saab/Ericsson) 
EMBRAER Super Tucano: 12 
Enterprise, USS: 54, 93, 95, 96, 97 
Entwicklung Flugzeug 

EF-131: 19, 22 

EF-140: 19-20 

140-R: 20 


EP-3 Aries Il (see Lockheed Martin) 
EP-3J Orion (see Lockheed Martin) 
Erieye, EMB-145 (see Saab/Ericsson) 
ES-3A Shadow (see Lockheed Martin) 
Eurocopter 

AS 365N Dauphin 2: 8 

AS 365N4 Dauphin 2: 5 

AS 532 Cougar: 154 

BO 105: 9 

BO 105CBS: 7 

Cougar: 24-25 

Cougar Mk 2: 24 

EC 136; § 

Tiger: 4, 6, 38, 46 

Tiger (PAH-2): 30, 31, 32 

Tigre HAP: 4 
Eurofighter EF 2000: 5, 28, 144 
Explorer, MD 900 (see Boeing 

Helicopters) 

Extender, KC-10A (see McDonnell 


Douglas) 
F 


F-2 (see Mitsubishi) 
F-4 Phantom (see McDonnell Douglas) 
F-5 Freedom Fighter (see Northrop 
Grumman) 
F-5E (see AIDC/Northrop) 
F-5E/F Tiger II (see Northrop Grumman) 
F-6 (see Shenyang) 
F-7 (see Chengdu) 
F-8 Crusader (see Vought) 
F-8IIM (see Shenyang) 
F-14 Tomcat (see Northrop Grumman) 
F-15 Eagle (see McDonnell Douglas) 
F-15J (see Mitsubishi/McDonnell 
Douglas) 
F-16C/D (see Lockheed Martin/ 
Samsung) 
F-16 Fighting Falcon (see Lockheed 
Martin) 
F-18C/D Hornet (see McDonnell 
Douglas) 
F-22A Raptor (see Lockheed Martin) 
F27 (see Fokker) 
F-100 Super Sabre (see North American) 
F-104 Starfighter (see Lockheed Martin) 
F-111 (see Lockheed Martin) 
F-117 (see Lockheed Martin) 
F/A-18 Hornet (see McDonnell Douglas) 
F/A-18E/F Super Hornet (see McDonnell 
Douglas) 
‘Fagot’ (see Mikoyan MiG-15) 
Fairchild 
A-10 Thunderbolt II: 52, 53 
A-10A: 14, 16 
C-119L Packet: 9 
OA-10A: 16 
SA.227AC Metro Ill (Tp 88C): 152, 154 
Falcon (see Dassault) 
‘Farmer’ (see Mikoyan MiG-19) 
FC-1 (see Chengdu) 
Fennec, AS 550C2 (see Aérospatiale) 
Fiat G.50; 134 
Fighting Falcon, F-16 (see Lockheed 
Martin) 
Fighting Hawk, A-4AR (see Douglas) 
Finland 
Finnish Air Force (Suomen IImavoimat): 
131-139 
Air Commands 
Karelian (Karjalan Lennosto): 134, 
138 





Lapland (Lapin Lennosto): 134, 136, 
138 


Satakunta (Satakunnen Lennosto): 
134, 138 
Air Force Academy (II masotakoulu): 
134, 136, 137, 138 
Air Force Test Centre (IImavoimien 
Koelentokeskus): 
134, 138 
Air Support Command: 134, 138 
Operational Support Command 
(Tukilentolaivue); 138 
Finnish Army Aviation (Suomen 
Maavoimat): 138-139 
Frontier Guard (Rajavartiolaitos): 134, 
138-139 
Firefly, T-3A (see Slingsby) 
‘Fishbed’ (see Mikoyan MiG-21) 
FLA (Future Large Aircraft) (see Airbus 
Military Company) 
‘Flanker’ (see Sukhoi Su-27/-33/-35) 
‘Flogger’ (see Mikoyan MiG-23/-27) 
FMA IA-63 Pampa: 11 
Focke-Wulf Fw 200: 140 
Fokker 
50: 9, 26 
D.XXI: 134 
F27; 131, 138 
F27-100: 137, 138 
F27-200: 140, 141 
F27-400M: 137, 138 
Folland Gnat F/FR.Mk 1: 134 
Forrestal, USS: 53, 55, 62, 94, 97 
Fouga CM-170/R Magister: 134 
‘Foxbat' (see Mikoyan MiG-25) 
‘Foxbat-C' (see Mikoyan Ye-133) 
‘Foxhound’ (see Mikoyan MiG-29) 
Freedom Fighter, F-5 (see Northrop 
Grumman) 
‘Fresco’ (see Mikoyan MiG-17) 
‘Frogfoot'’ (see Sukhoi Su-25) 
FT-7 (see Guizhou) 
‘Fulcrum’ (see Mikoyan MiG-29) 
Future Large Aircraft (FLA) (see Airbus 
Military Company) 
Fw 200 (see Focke-Wulf) 





G.50 (see Fiat) 
Galaxy, C-5 (see Lockheed Martin) 
Galivan 358: 12 
Gates Learjet 35/A: 131, 137, 138 
Gauntlet (see Gloster) 
Gazelle (see Aérospatiale) 

George Washington, USS: 14, 15, 94 
GKN Westland 

Lynx: 4 

Lynx AH.Mk 7/9: 7 

Lynx Mk 23: 132 

Lynx Mk 80: 4, 128, 130, 132 
Lynx Mk 86: 146, 147 

Lynx Mk 87: 129, 132 

Lynx Mk 90/B; 4, 129, 130, 132 
Lynx Mk 95: 6 

Super Lynx 100: 4 
GKN Westland/Aérospatiale SA 330 

Puma HC.Mk 1: 6, 6 
GKN Westland/Boeing McDonnell 
Douglas 

WAH-64 Apache: 7 

WAH-64D Longbow Apache: 7 
Gladiator || (see Gloster) 
Global Hawk UAV, RQ-4A (see Teledyne 


Ryan) 
Globemaster III, C-17 (see McDonnell 
Douglas) 
Gloster 
Gauntlet: 137 
Gladiator II: 134 
Gnat F/FR.Mk 1 (see Folland) 
Gorkii, MiG-31 (see Mikoyan) 
Grand Caravan, 208B (see Cessna) 
Greyhound, C-2 (see Grumman) 
Griffin HT.Mk 1, 412EP (see Bell) 
Gripen (see Saab/BAe) 
Gripen, JAS 39 (see Saab) 
Grumman 
A-6 Intruder: 70 
AF-2/AF-2W Guardian: 51 
C-1 Trader: 54 
C-2 Greyhound: 54, 89, 90 
EA-6B Prowler: 14, 16, 17, 66, 87, 89 
HU-16C Albatross: 140 
KA-6D Intruder: 56, 70, 88, 89, 93 
S-2A/E Tracker: 11 
S-2 Tracker: 50, 51, 52, 52, 54, 55, 78, 
94, 95 
S-2T Turbo Tracker: 9 
X-29/A: 18, 20 
Guam, USS: 15 
Guardian, AF-2/AF-2W (see Grumman) 
Guiseppe Garibaldi: 40 
Guizhou FT-7: 9 
Gulfstream III/IV (see Gulfstream 
American) 
Gulfstream American 
C-37A: 17 
Gulfstream Ill: 4, 125, 126, 127, 128, 
130 
Gulfstream Ill SMA: 126 
Gulfstream IV S102B Korpen: 152, 
153, 154 
Gulfstream IV SP: 128 
Gulfstream IV (Tp 102): 153 
Gulfstream IV Tp 102A Korpen: 152, 
164 


H-60 (see Sikorsky) 
H.500M (see Hughes) 
HAMC Y-12-l: 12 
Hans Hedtoft, M/S: 130 
‘Hare’ (see Mil Mi-1U/M) 
Harrier GR.Mk. 5/7 (see BAe) 
Hawk (see BAe) 
Hawk 75A (see Curtiss) 
Hawkeye, E-2C (see Northrop 
Grumman) 
HC-130 (see Lockheed Martin) 
Helibus, S-92 (see Sikorsky) 
‘Helix’ (see Kamov Ka-32) 
‘Helix-A’ (see Kamov Ka-28) 
Hercules (see Lockheed Martin) 
Hercules II, C-130J-30 (see Lockheed 
Martin) 
HH-46E (see Sikorsky) 
HH-60 (see Sikorsky) 
Hindustan 
Advanced Light Helicopter: 9 
HJT-16: 9 
HJT-36: 9 
LCA: 9 
‘Hip’ (see Mil Mi-8) 
‘Hip-H’ (see Mil Mi-17) 
HJT-16/-36 (see Hindustan) 
‘Hokum’ (see Kamov Ka-50) 
Hornet (see McDonnell Douglas) 
‘Hotel'-class submarine: 51 
‘Hound’ (see Mil Mi-4) 
‘Houxin'-class patrol boat: 9 
HU-16C Albatross (see Grumman) 
Hudson (see Lockheed Martin) 
Huey, UH-1H/N (see Bell) 
Hughes 
269A: 156 
500D: 138, 139 
500D Defender: 130 
H.500M: 129, 130 
Hughes/McDonnell Douglas Helicopters 
MDS500E: 13 
Hughes/Schweizer 300C (Hkp 5B): 156, 
157 
Hunter UAV (see TRW/IAl) 
Hustler, B-58 (see Convair) 
‘Hvidbjornen’-class inspection vessel: 
130, 132 





I-75 (see Mikoyan) 
|-153 (see Polikarpov) 
1A-63 Pampa (see FMA) 
IAI Kfir C.2/TC.2: 12 
Iceland 
Icelandic Coast Guard 
(Landhelgisgaelan); 140-141 
Icelandic Defence Force: 140-141 
\I-4 (see Ilyushin) 
ll-28R ‘Beagle’ (see Ilyushin) 
\-78M ‘Midas’ (see Ilyushin) 
llyushin 
DB-3; 134 
Il-4: 134 
\-28R ‘Beagle’: 134 
\-78M ‘Midas’: 113, 117 
Impala Mk 1/2 (see Atlas) 
Independence, USS: 14, 68, 82, 87, 94, 
95, 96, 97 
International, A 129 (see Agusta) 
Intruder (see Grumman) 
Invincible, HMS: 6 
IPTN 
CN.235-220: 9 
CN.235M: 138 
Iskierka, M-26 (see PZL-Mielec) 
Islander, BN-2A (see Pilatus Britten- 
Norman) 








J 32 Lansen (see Saab) 

J 35 Draken (see Saab) 
JA 37 Viggen (see Saab) 

Jaguar EB/ES (see BAe) 

Jaguar GR.Mk 1B (see SEPECAT) 
JAS 39 Gripen (see Saab) 
JetRanger, 206 (see Bell) 
JetRanger, AB 206 (see Agusta-Bell) 
John C, Stennis, USS: 14, 94 

John F. Kennedy, USS: 54, 65, 72, 83, 

93, 94, 95 

Ju 88A-4 (see Junkers) 
Ju 287 (see Junkers) 

‘Juliet'-class submarine: 51, 58 
Junkers 

Ju 88A-4: 134 

Ju 287: 19, 22 


K 


KA-6D Intruder (see Grumman) 
Ka-28 et seq (see Kamov) 
Kaman 
SH-2F: 10, 10 
SH-2G(E) Super Seasprite: 7 
SH-2G Seasprite: 9, 10, 47 
Kamov 
Ka-28 ‘Helix-A’: 8 
Ka-32 ‘Helix’: 24 
Ka-50 ‘Hokum’: 6, 46 
Ka-52: 6 
Kawasaki 
OH-1: 8 
OHX-1: 8 
T-4: 8 
Kawasaki/McDonnell Douglas 
Helicopters OH-6J: 8 
Kawasaki/Vertol 
107 (Hkp 4): 156, 157 
Kazan Mil 
Mi-17: 5 
Mi-17-1V: 5, 8 
Mi-17V: 5 
Mi-17-V1: 5 
Mi-38: 5 
KC-10 (see McDonnell Douglas) 
KC-130 (see Lockheed Martin) 
KC-135 (see Boeing) 
Kfir (see IAI) 
‘Kiev'-class aircraft carrier: 57 
King Air (see Raytheon) 
King Cobra (see Bell) 
Kiowa Warrior, OH-58D (see Bell) 
Kitty Hawk, USS: 54, 55, 58, 73, 78, 83, 
95, 97 
Korpen, Gulfstream IV (see Gulfstream 
American) 
‘Krivak'-class frigate: 58 
KS-3 (see Lockheed Martin) 
KTX-1 (see Daewoo) 
KTX-2 (see Samsung) 
KZVII (see Zeuthen) 


L 


L-18C Super Cub (see Piper) 

L-39 (see Aero Vodochody) 

L-59 (see Aero Vodochody) 

L-70 Vinka (see Valmet) 

L-90TP Redigo (see Valmet) 

L-100-30 (see Lockheed Martin) 

L-159 (see Aero Vodochody) 

Labrador, CH-113/A (see Boeing 

Helicopters) 

LaGG-3 (see Lavochkin) 

Lancer, B-1B (see Rockwell) 

Lansen, J 32 (see Saab) 

Lavochkin LaGG-3: 134 

LCA (see Hindustan) 

Learjet 35 (see Gates) 

Lightning, P-38 (see Lockheed Martin) 

LL-3 (see Tsybin) 

Lockheed Martin 

A-12: 100 

B-12; 100 

C-5A Galaxy: 52 

C-5A/B Galaxy: 17 

C-5M Galaxy: 17 

C-130 Hercules: 9, 14, 54, 126, 127, 
128, 146 





C-130B: 5, 9 

C-130E: 14, 16 

C-130E (Tp 84) Hercules: 152, 153, 
154 


C-130H: 9, 10, 11, 14, 126, 127, 130, 
145, 146, 152 

C-130J: 10, 11, 14, 16, 17 

C-130J-30 Hercules |: 5, 10, 145, 146 

C-130J AEW: 5 

C-130K: 11 

C-141A StarLifter: 16 

C-141B StarLifter: 13, 14 

CC-130E Hercules: 24 

C/KC-130: 26 

CP-140 Aurora: 59 

EC-130E: 14 

EC-130J: 16 

EP-3 Aries Il: 73 

EP-3E Aries Il: 50, 80, 82 

EP-3J Orion: 16 

ES-3A Shadow: 14, 48-50, 49, 51, 53, 
55, 66, 70, 70, 72-74, 72-74, 77, 
80-83, 80-87, 88-91, 93-94, 93, 
96-97, 96 

F-16 Block 10/15: 124, 125, 126 

F-16 ‘Block 60’; 28 

F-16A/B ADF: 7 

F-16A/B Block 150CU: 26 

F-16A/B Block 20: 28 

F-16A/B Fighting Falcon: 15, 16 

F-16A/B MLU Fighting Falcon: 4 

F-16A Fighting Falcon: 124, 126, 130, 
142, 146 

F-16B Fighting Falcon: 124, 125, 126, 
130, 142, 143, 146 

F-16C-40: 7 

F-16C Block 30: 5 

F-16C Block 50N: 144 

F-16C/D Block 30: 16 

F-16C/D Block 40: 7, 16 

F-16C/D Block 50: 5, 7 

F-16C/D Block 52: 26, 26, 27, 28 

F-16C/D Fighting Falcon: 5, 14, 15, 16 

F-16C Fighting Falcon: 14, 140, 141 

F-16CJ: 14 

F-16D-40: 7 

F-16D Block 30: 26 


143, 144, 146 

F-16 MLU Fighting Falcon: 125, 126, 

134, 144 

F-22A Raptor: 15, 16, 23 

F-104 Starfighter: 28, 125, 142 

F-111: 108 

F-111A: 14 

F-117 Nighthawk: 87 

F-117A Nighthawk: 14, 16 

HC-130: 140, 141 

HC-130P: 14 

Hercules 2: 10 

Hudson: 52 

KC-130B: 27 

KC-130H: 11 

KC-130J: 16 

KS-3A: 50, 56, 56 

‘KS-3B': 56 

L-100-30: 11 

NS-3A: 53 

P-3A (CS) Orion: 16 

P-3 AEW Orion: 16 

P-3B Orion: 144 

P-3C Orion: 9, 16, 57, 60, 68, 84, 140, 

141 

P-3C Orion Update III: 144, 145, 146 

P-3N: 144, 145, 146 

P-3 Orion: 16, 16, 51, 52, 52, 53, 56, 

57, 59, 61, 88, 89, 146 

P-3 Outlaw Hunter: 73 

P-38 Lightning: 140 
PV-1 Ventura: 52 
P\V-2 (P-2) Neptune: 52, 52 

S-3 Viking: 48-61, 48-50, 52, 58, 60, 
64, 65-70, 66, 67, 70, 78, 79, 
80, 82-97, 83, 91, 92, 95 

S-3A Viking: 50-61, 55, 58, 59, 63-64, 
69-70, 72-73, 93-97, 93-96 

S-3 AEW Viking: 86, 90 

S-3B Viking: 14, 15, 50, 50, 51, 56, 
56, 57, 58, 60-73, 62, 63, 65, 
67-69, 71-73, 75, 75, 76, 78-80, 
78, 80, 81, 82-83, 86-88, 86-89, 
91-97, 92-97 

SR-71 Blackbird: 98, 99, 100 

U-2: 14, 100, 101 

U-2R: 99, 100 

UP-3A Orion: 140, 141 

US-3A; 97, 97 

US-3A COD: 50, 53, 54, 54, 56 

WC-130J: 16 

YF-12: 100 

YF-22: 23 

YS-3A: 52-54, 53, 56, 80, 92, 93 

Lockheed Martin/Alenia C-27J: 9 

Lockheed Martin/Samsung F-16C/D: 9 

Lockheed S-3 Viking and ES-3A 

Shadow: 48-97, 48-97 

Longbow Apache, AH-64D (see 
Boeing/McDonnell Douglas 
Helicopters) 

Longbow Apache, WAH-64D (see GKN 
Westland/Boeing McDonnell 
Douglas) 

Looking Glass, EC-135 (see Boeing) 

LR-2 King Air 350 (see Raytheon) 

Lynx (see GKN Westland) 


M-26 Iskierka (see PZL-Mielec) 
M-28 Skytruck (see PZL-Mielec) 
Magister, CM-170 (see Fouga) 
Mangusta, A 129 (see Agusta) 











F-16 Fighting Falcon: 7, 9, 12, 113, 142, 


Maplehawk (see Sikorsky) 

MB.339 (see Aermacchi) 

MBB 

BO 105: 42 

BO 105CB (Hkp 9A): 155, 156, 157 
BO 105 (PAH-1): 31, 130 
McDonnell Douglas 

AV-8B: 15 

C-9 Skytrain Il: 13 

C-17 Globemaster II: 17 
-17A Globemaster II: 13, 14, 15 
-4 Phantom: 6 

-4 Phantom II: 84 
-1 5A/MSIP: 140 
-1 
-1 
1 
~] 
sal 


QO 


5/ASM-135A: 123 
5C: 14, 15, 140 
5C/D: 14, 15, 16 
5E: 15, 28 
5 Eagle: 113, 141 
F-151: 8 
F-18C/D Hornet: 4, 131, 133, 136, 
138 
F/A-18C/D Hornet: 11 
F/A-18C Hornet: 14, 134 
F/A-18D Hornet: 9 
F/A-18E/F Super Hornet: 16 
F/A-18E Hornet: 15, 28 
F/A-18F Hornet: 15, 89 
F/A-18 Hornet: 11, 100, 113 
KC-10: 67 
KC-10A Extender: 14 
RF-4E: 8 
MD500E (see Hughes/McDonnell 
Douglas Helicopters) 
MD 900 Explorer (see Boeing 
Helicopters) 
Mercury, E-6B (see Boeing) 
Merlin, EH101 (see EH Industries) 
Messerschmitt Bf 109G-2/G-6: 134 
Metro Ill (Tp 88C), SA.227AC (see 
Fairchild) 
MH-1 (see Bell) 
MH-47E (see Boeing Helicopters) 
MH-53J (see Sikorsky) 
Mi-1 et seq (see Mil) 
Mi-17 (see Kazan Mil) 
Mi-38 (see Kazan Mil) 
‘Midas’ (see Ilyushin ||-78M) 
‘Midget’ (see Mikoyan MiG-15UTI) 
MiG-15 et seq (see Mikoyan) 
MiG-25 ‘Foxbat’ and MiG-31 
‘Foxhound’: 98-123, 98-123 
MiG-29 (see VPK MAPO MIG) 
MiG-29SE/UB (see ANPK/MIG) 
Mikoyan 
1-75: 101 
MiG-15 ‘Fagot’: 113 
MiG-15UTI ‘Midget’: 134 
MiG-17 ‘Fresco’: 110, 113 
MiG-19 ‘Farmer’: 105, 113 
MiG-21bis ‘Fishbed-N': 4, 135, 136 
MiG-21bis/T ‘Fishbed-N’: 135, 136, 
138 
MiG-21F-13 'Fishbed-C’: 134 
MiG-21 ‘Fishbed’: 101, 102, 105, 112, 
113, 115, 131, 134, 135, 136 
MiG-21MF ‘Fishbed-J’: 9 
MiG-21U: 135 
MiG-21U FT-7P: 8 
MiG-21UM ‘Mongol-B’: 4, 135, 136 
MiG-21US ‘Mongol-B’: 134 
MiG-23 ‘Flogger’: 19, 109, 112, 120 
MiG-23M/MF/ML: 112 
MiG-25 ‘Foxbat': 98-106, 98, 
104-105, 109-120, 122 
MiG-25 ‘Foxbat-A’; 98, 110 
MiG-25B 'Foxbat': 103, 119 
MiG-25BM ‘Foxbat-F': 100, 102, 103, 
103, 118, 119,119 
MiG-25I: 114 
MiG-25M: 112, 114, 114 
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